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Memorandum on the running 


of railway vehicles on curves, 
by F. LEGELN, 


Assistant Chief Mechanical Engineer, Belgian National Railways Company. 


Although the running of railway vehi- 
cles on curves has been, for a long time, 
the subject of theoretical and experi- 
mental studies which have produced in- 
teresting results, it seems that the credit 
must be given to Herr UrEsetacker for 
having established, concerning the run- 
ning of railway vehicles on curves, a 
theory sufficiently complete to allow of 
its practical application. 

The aim of the present memorandum 
is to recapitulate the Urpetacker theory 
as set out by him in 1903 in the Organ 
fiir die Fortschritte des Eisenbahnwesens, 
and develop it. The method of expound- 
ing it will be different; some details will 
be corrected and enlarged upon, the di- 
rect method of determining the centre of 
friction, given later by Herr Heumann for 
the case where the vehicle does not deve- 
lop a tractive effort, will be generalised, 
‘and the movement of a vehicle out of its 
stable position will be dealt with. 

Before going into the problem, we will 
‘set out the hypotheses which serve as the 
basis of the calculations : 


_ (4) The wheels have the same diame- 
ter, and the tread of the tyres is cylindric- 


; 
| 1x4 


al (without conicity). They are fixed to 
the axles, and the boxes and bearings are 
assumed to be without play. 

(2) The inertia forces are disregard- 
ed and the running is assumed to be at 
constant and low speed; 

We shall see below that this hypothe- 
sis, made in order to simplify a first cal- 
culation, cannot be adopted. It will suf- 
fice to introduce into the calculation the 
forces of inertia that one wishes to take 
into consideration; 

(3) The forces developed horizontally 
at the point of contact between the rail 
and tyre flange are reduced to a friction- 
al force fQ developed on the tread (f 
being the coefficient of friction and Q 
the load on the wheel) and to a force 
exerted by the rail on the flange of the 
tyre at right angles to the centre line of 
the rail. 

(4) The wheels will be assumed to be 
equally loaded. 

It would be, moreover, easy to gener- 
alise by extending the calculation to the 
case where the loads are different. 


* 
* * 
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Centre of friction. 


Let us suppose that the wheels of a ve- 
hicle are without flanges and that they 
are running on a horizontal plane unli- 
mited in extent, and without rails. 

Under these conditions, the vehicle, not 
being under the influence of external 
forces, could move only on a straight 
line. Let us assume, however, that under 
the action of certain external forces the 
vehicle makes, at the considered moment, 
a rotation » about an instantaneous cen- 
tre of rotation O. 

The instantaneous movement of the ve- 
hicle cannot then be made by simple run- 
ning of the wheels; for this movement 
must necessarily be accompanied by an 
instantaneous sliding of the wheels on 
the plane. 

This sliding produces frictional forces 
of intensity fQ on the tyres of the wheel, 
f being the coefficient of friction, and 
Q the load on the wheel. 

These frictional forces have a constant 
value fQ, but their relative positions vary 
in accordance with the movement made. 

Besides these forces fQ, other external 
forces applied to each wheel might be 
taken into account, such as a tractive ef- 
fort, or braking force transmitted to the 
wheels through the underframe, a re- 
action between the rail and the wheel 
flange. 

As these external forces can vary from 
one pair of wheels to another, we will 
consider the case of a single pair of 
wheels and afterwards generalise. 

Let us consider, fig. 1, a pair of wheels 
AB effecting a rotation » about the in- 
stantaneous centre of rotation QO, 

This rotation » can be transferred to 
any point 0’ by introducing a couple of 
rotations  - a which is equivalent to 
a translation situated on the horizontal 
plane and perpendicular to 00’. 
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The only movement which the axle AB 
can make by simple running is a transla- 
tion following the centre line of the vehi- 
cle; all other movements entail a slipping 
of the wheels on the plane. 

In choosing the point 0’ on the per- 
pendicular OH to the centre line of the 
vehicle, the translation » - @ is shown, 
which does not entail slipping, and also 
the rotation » about the point 0’, a com- 
plementary movement, which involves the 
slipping of the wheels. 

The point 0’ constitutes, therefore, an 
instantaneous centre of friction. The 
frictional forces acting on the wheels are 
obviously perpendicular to the radii 0’A, 
O’B, (fig. 1). The choice of the point O’ 
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Fig. 1. 


on the perpendicular OH being arbitrary, 
there is, therefore, for one and the same 
instantaneous centre of rotation O, an 
unlimited number of possible instanta- 
neous centres of friction; but they are 
all located on the perpendicular OH. 
The true position of the point 0’ on 
this perpendicular must, therefore, be de- 
termined by a condition of the problem. 
Inversely, it can be said that if 0’ is 
actually an instantaneous centre of fric- 
tion, the instantaneous centre of rotation 
O of the pair of wheels is found on the 
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perpendicular O’H dropped from point 
0’ on the centre line of the vehicle. The 
position of the instantaneous centre of 
rotation O on this perpendicular must 
also be determined by a condition of the 
problem. 

In order that O’ may be the instanta- 
neous centre of friction of the pair of 
wheels, the frictional forces fQ to which 
it gives rise must be in equilibrium with 
the other external forces acting on the 
pair of wheels, viz : tractive effort, brak- 
ing forces, reaction of the rail. 

Let us consider, for example, a pair of 
wheels AB (fig. 2) which we will suppose 
to be driving wheels, developing a trac- 
tive effort T. The wheel A strikes the 
outside rail and sets up a reaction NV at 
right angles to the rail. In order that 0’ 
may be the centre of friction, the resul- 
tant of the frictional forces F must be 
in equilibrium with forces T and N 
(figs 2). 


sf 
| 


L 


Fig. 2. 


Now, if the alignment of the tractive 
effort T, which we will nonetheless assu- 
me to be parallel to the centre line of the 
vehicle, is not taken into account, and if 
the longitudinal component of the reac- 
tion V, which is always very weak, is 
disregarded, the striking angle 9 with the 
rail being always very small (less than 
2°), it is apparent that for 0’ to be the 
centre of friction on the perpendicular 
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OH, the force T must be equal to, and 
act in the opposite direction to the sum 
of the projections of the forces fQ on the 
centre line of the vehicle. 

This is a condition which the point 0’ 
must satisfy, and on each perpendicular 
HO’ that can be drawn to the centre line 
of the vehicle there is only one point 
which fulfils this condition. 

But among all the  perpendiculars 
which can be drawn there is only one 
which passes through the required cen- 
tre of friction 0’. This is the perpendi- 
cular on which the point 0’ is such that 
the forces F and T are in equilibrium 
about the point A or, in other words, that 
the resultant of F and T passes through 
the point A. 

The resultant is equal and opposite to 
the reaction Y of the rail at A, which can 
be compared, without perceptible error, 
to the right-angled reaction N of the rail. 

The perpendicular O’H thus determin- 
ed gives the alignment of the instanta- 
neous centre of rotation O and as, on the 
other hand, this point O must be found 
on the perpendicular to the curve at 4, 
the instantaneous centre of rotation can 
be determined as soon as a definite value 
for the angle 6 has been fixed. 

When the vehicle runs on a curve, 
keeping the same position in relation to 
the rails, that is to say, if 9 is constant, 
the instantaneous centre of rotation is 
necessarily found at the centre C of the 
curve. The centre O, found, as mentioned 
above, must, therefore, coincide with C. 

If g is the radius AC of the curve, z, 
the distance from the centre of friction 
to the pair of wheels AB, the angle 9 
is then determined by the relation 


OSIM Ge i bom 2 Kk) 


We shall see later that if the wheel 
contact angle is different from this value, 
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it tends, by the progression of the vehi- 
cle round the curve, to decrease indefini- 
tely. 

The angle 9 determined by equation 
(1) consequently corresponds to a stable 
position. 

It should be noted that the tractive ef- 
fort T is limited to 2fQ and that, in this 
case, O’ is moved to infinity towards the 
left. 

The right-angled reaction N is then nil. 


The case of two pairs of wheels. — Let 
us consider two pairs of wheels J and IJ 
under the same underframe (fig. 3) and 
developing the tractive efforts T, and T, 
respectively, 


The reasoning will be analagous, but 
a new condition arises : the centres of 
friction O’,, O', of these pairs of wheels 
must be on the same perpendicular to the 
centre line of the vehicle. 

It is on this perpendicular that the in- 
stantaneous centre of rotation O of the 
vehicle is found, which obviously must 
be unique. 


Reasoning as before it will be found 
that on each perpendicular there are two 
points, 0’,, O’,, giving, for the corres- 
ponding pairs of wheels J and JI, com- 
ponents of the forces fQ, the resultant of 
which balances the tractive efforts is 
and T,,. 
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The perpendicular which will give the 
true centres of friction will be that which 
produces equilibrium about the point A. 

It would be easy to generalise for any 
number of pairs of wheels. 

In principle, there will be as many cen- 
tres of friction as there are pairs of 
wheels. 

In the case of a locomotive having all 
the wheels coupled, the hypothesis ad- 
vanced by UrBELACKER can be adopted, 
which admits that the points 0’,, 0’,, etc. 
coincide at a single point, the centre of 
friction common to all the wheels. 

In view of what has been set out pre- 


viously, this hypothesis amounts to ad- 
mitting that the tractive effort developed — 
by the locomotive is divided among the — 
wheels in accordance with a law based on | 


the fact that it has been admitted that 
the centre of friction was the same for 
all the wheels. 

This simplified hypothesis is generally 
admissible for a locomotive, because the 
driving wheels, which take the main part 
of the tractive effort, are often arranged 
towards the back in the neighbourhood 
of the alignment O'H. 

If, on the contrary, it is a case, for 


example, of a braked vehicle the brakes | 


of which act equally on all the wheels, 
this hypothesis is no longer true, and it 
is then advisable to consider distinct cen- 
tres of friction for each pair of wheels. 


The case of a vehicle having neither 
driving nor braked wheels, working on a 
curve so that only the flange of the out- 
side leading wheel A makes contact with 
the rail. 

In order that such a vehicle may work 
round the curve, which gives rise to fric- 


tional forces, it is necessary to apply a 


tractive force P. 
Let us assume that this force P is ap- 


: 
: 


plied at the centre line of the vehicle 


(fig. 4). On the other hand, the outer 
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Fig. 4. 


rail exerts on the wheel flange, at A, a 
reaction NV at right angles to the curve. 

This consideration provides the condi- 
tion that the longitudinal components of 
the frictional forces fQ, for both wheels 
of a pair, namely fQ sin 7 and fQ sin 7’ 
(see fig. 5) must be equal in magnitude 
and act in opposite directions. This con- 
dition is necessary for the pair of wheels 
to be in equilibrium about its axis. 
Therefore the centre of friction M must 
be on the longitudinal centre line of the 
vehicle. 


To state the problem more explicitely, 
the centre of friction, therefore, will be 
on the longitudinal centre line of the ve- 
hicle at a point where the resultant F of 
the frictional forces fQ (a resultant 
which is perpendicular to the longitudi- 
nal axis), balances the forces V and P. 

In other words, the resultant of the 
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frictional forces F must pass through the 
point of intersection of NV and P. 

The centre of friction M being thus 
determined, at the same time as F, the 
corresponding resultant of the frictional 
forces, the values of the forces NV and P 
can be readily deduced therefrom. 

As a matter of fact, 6 being the wheel 
contact angle at the outer rail, we have : 

F 


cos 9 


N= 


and 
P= Nsin 8 = F tan 9. 


P is the force which must be applied 
at the centre line of the vehicle in order 
to move it round the curve. JW is the 
reaction of the outer rail on the flange of 
the wheel 4. 

It should be noted that at the same 
point A, the rail sets up a frictional force 
fQ at the tread of the wheel. The total 
reaction of the rail on the wheel A is 
consequently obtained by the composition 
of the forces NV and fQ (fig. 6). 


In the majority of the problems to be 
solved in practice the question is to de- 
termine the stable position of the vehicle 
in relation to the curve, as well as the 
corresponding reaction of the rail. A 
priori the value of the angle 4 is un- 
known. Since this angle is generally 
very small, however (its value is not 
usually more than 2°), the problem is 
simplified by assuming that the resultant 
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of the frictional forces F passes, not 
through point K, but through the axis 
of the first pair of wheels AB. 

If e is the distance between the rails, 
say 1.50 m. (4 ft. 44 in.), for example, 
it is seen that 


and for 6 = 2°, it is found that 
GK = 0.75 x 0.03492 = 0.02619 m. 


a distance which, compared with the dis- 
tances between the wheel centres, can be 
disregarded. 

This is the approximation generally 
made, and it appears to be justified. 

This approximation being admitted, it 
is seen that the distance x, — GM from 
the centre of friction M to the first pair 
of wheels no longer depends on the value 
of 9 and that it is thus constant and in- 
dependent of the radius of curvature of 
the outer rail. 


Determination of the centre 
of friction M. 


As has been stated, this point is found 
on the centre line of the vehicle and must 
satisfy the condition that the resultant F 
of the corresponding frictional forces fQ 
must pass through the point A (fig. 7). 


This point can be determined by cal- 
culation, by trial and error, or directly 
by a graphical method. 
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Let M (fig. 8) be the position of the 
required centre of friction, The condi- 
tion to be fulfilled for this point to be 
the true centre of friction is that the re- 
sultant F of the frictional forces, which 
in this case is perpendicular to the longi- 
tudinal centre line of the vehicle, passes 
through A. 
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Fig. 8 


Let x, be the distance from the centre 
of friction to the first pair of wheels; 
b,, b., the distances from the point M to 
the contact points of the wheels; 

Y1> Y2, the angles shown in the figure; 

/Q the magnitude of all the frictional 
forces set up between the rails and the 
wheels, f being the coefficient of fric- 
tion and Q the load on the wheel. 

The resultant F of the frictional forces 
is equal to 


2/Q (cos v1 + cos v2). 


The moment of this force about the 
point M, which is also that of all the for- 
ces fQ about this point, is equal to 


M = 2/Q (b; + be). 


The condition to be fulfilled is conse- 
quently : 


ee 2fQ (by, + be) ih b, + be 
; 2/Q(cosy,;+ cosy2) cos y,+ cos v2 
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By varying x, a value satisfying this 
equation is found, and it is this value 
that determines the centre of friction. 

It should be noted that the value of 2, 
is independent of fQ. 

In the case of the concrete example 
considered, it is found that : 


x, = 3.60 metres, or 41 ft. 9 23/64 in. 


It is easy to extend this method to the 
case of a vehicle having more than two 
pairs of wheels, but as the centre of fric- 
tion may then be in front of the last pair 
of wheels, it is necessary to take into ac- 
count the sign cos +. 

Let us take, for example, the case of 
an 8-wheeled vehicle shown in figure 9. 


By applying the above method it is 
found that : 
ty Asim. (Ilia 8ib/Shins)\ 
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In order to make this calculation, the 
sum 


COS 74 12 COS > si ke 


is used, which enables the value of the 
resultant F of the frictional forces 


F = 27Q (cos y; + cos v2 +...) 
to be found at once. 


The calculation is greatly facilitated by 
using a table giving for a particular track 
gauge, 1.500 m. (4 ft. 14 in.) for exam- 
ple, and for successive values of a, the 
corresponding values of b and cos 7 (See 
Bulletin of the International Railway 
Congress Association, September 1929). 


(b) Determination by graphical method. 


Let us set out analytically the condi- 
tion which the centre of friction must sa- 
tisfy (fig. 10). 


The moment of the frictional forces about M is 


Se 72 ye 
w= 970| (fae +24] oar +o @—ay +4]. 2) 


The resultant F is equal to 


z v 


all fiers A 9 hie3) 


+ 


F = %0 


( were 
(eee 7 ea 
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and the lever arm A about M is 
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feds 


za— ad 


e? 
rho £4 f/ (24) + 
(4) 


a— ds 


ez 
2 
VA + 


sr e2 
(Vay + & YY (e—4,) +> 


The point M will be the centre of friction when \ = 


The graph, drawn by Heumann, is set 
out as follows (fig. 11). 

On a horizontal axis YX’, let us show 
the position of the wheels. 


y= 90| fet 4 =f sar VY (e— 


By proceeding in the same way for a 
series of values for x, a continuous curve 
is obtained, a moment curve, which at- 
tains a minimum towards the middle of 
the vehicle and which extends to infinity 
at each side, 


As a matter of fact, we get 


Let us consider a point M at a distance 
x from the first pair of wheels A, and 
set off as an ordinate above the point M, 
the moment of the frictional forces about 
the point M 


ye ora) Sle 


Let us demonstrate that the tangent to 
the moment curve, at the abscissa point x 
corresponding to the position considered 
for the point M, cuts the axis of the x-es 
at a point K which gives the alignment of 
the resultant of the frictional forces. | 


da ; er 
Va Lae 
which is well the same as equation (4). 

If the resultant of the frictional forces 
must pass through A, the method of de- 
termining the centre of friction proceeds 
directly from the foregoing. 

A tangent is drawn through A to the 
moment curve, and the abscissa of the 
contact point gives the required centre 
of friction M,. 

. As the scale adopted for the y-es does 
not interfere with the determination of 
the alignment of the force F, this scale 


can be chosen at will, but it is advanta- 
geous to adopt a unit which is a multi- | 
ple of 

2fQ unit of length. 


On the other hand, formula (3) can be! 
written 


r=. Y= 979. 


It follows, therefore, that the resultant: 
F of the frictional forces is measured by? 


tana. (7)) 


the value of the angle «. 
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It is also seen that the moment of the 
resultant F of the frictional forces in re- 
lation to an axis ZZ’ situated at a dis- 
tance 5 from its alignment is equal to 


i 


yiere=) Foo 
= 9) tana . 6 


Sao aes ee he be WS) 


2 being the ordinate of the tangent PK 
for the alignment ZZ’ (fig. 12). 


BULLETIN OF THE INT. RaILway Concress ASSOCIATION 


879 


The moment of the resultant of the 
frictional forces in relation to an axis at 
any given distance ® from its alignment 
is measured in 2fQ units by the ordinate 
of the tangent corresponding to the 
y curve. 

This property enables a new problem ° 
to be solved directly, namely to determine 
the centre of friction M for which the 
moment of the resultant F of the fric- 
tional forces in relation to an axis ZZ’ 
is given and equal to z. 

It is sufficient to draw a tangent to the 
y curve through the ordinate point z on 
the axis ZZ’; the abscissa at the point of 
contact gives the required centre of fric- 
tion M. 


* 
* * 


The value of 2, being thus determined, 
it is easy to find the wheel contact angle 4 
which the wheel A makes with the outer 
rail for a curve of given radius 9, the ve- 
hicle being assumed to occupy its stable 
position. 

Indeed, we get 


sin § = 


-o | 


If, for example p — 300 m. and a 
4-wheeled vehicle having a wheel base of 
225 m. is under consideration, it is 
found that 7, = 2.57 m. and 


sin 4 = Atl Te 0.00863 
300 


whence 6 = 30° approx. 

Incidentally it is seen that a, being 
constant, the value of the angle 9 dimi- 
nishes as the radius p increases, a result 
which, logically, would be expected. 

The foregoing assumes that only the 
flange of the leading outer wheel A ma- 
kes contact with the rail. 
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It is easy to check whether this hypothesis is true or not. In the above exam- 


ple we have as a matter of fact (fig. 13). : 
2.95 (5.14 — 2.25) 


d (2x, — d) 
si 

y being smaller than the total play ¢ in 
the track, which is here assumed to be 
25 mm. (0.984 in.) it is concluded that 
the trailing pair of wheels does not make 
contact with the inner rail and that the 
hypothesis initially advanced is justified. 


=< = 


Fig. 13. 


The radius ¢ can be found, with which 
the flange of the inner wheel of the trail- 
ing pair of wheels begins touching the 
rail. This radius satisfies the equation : 


d (2x, — d) (9) 


g 
2¢ 


c being, of course, the appropriate value 
for the radius of the curve. 
* 
%* * 
The case of the vehicle out of its 
stable position. 


It has been established by the fore- 
going that in the case of an unbraked 
vehicle without driving wheels, running 
on a curve, the centre of friction M is 


— 0.0108 m. (0.425 inch). 


600 


found on the centre line of the vehicle 
and its distance a, from the first pair of 
wheels is constant whatever the radius p 
of the curve and the value of the wheel 
contact angle 6 at the outer rail. 

It has also been established that with 


a given centre of friction M, the instan-_ 
taneous centre of rotation 0 of the vehi- 


cle is on the perpendicular MO to the 
longitudinal centre line of the vehicle. 

Let us consider a position of the ve- 
hicle (fig. 14) such that the angle of 
wheel contact at the outer rail is 9 and 
the radius of curvature of the outer rail 
oo AG. 


It is seen that the instantaneous centre 
of rotation of the vehicle, which is also 
found on the perpendicular on A, will 
coincide with C, the centre of the curve, 
only for a definitive value for 6, given 
by the equation : 


SING se 

M 

For this value of 9, O coincides with 
C. Now, the point C, which is the centre 
of the curve, is actually the instantane- 


(10) 


| 
| 
| 
| 
| 


ous centre of rotation of the vehicle if? 
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the latter occupies a stable position in 
relation to the track on which it is run- 
ning. 

It follows that the vehicle has a stable 
position when the angle 9 has the value 
stated. 

It will be seen that this is so by study- 
ing the manner in which the angle 6 va- 
ries from a value 9, which does not sa- 
tisfy the equation 


us 
p 


in proportion to the movement of the ve- 
hicle on the track. 

In the case shown in figure 15, 6 is 
greater than this value. 


sin f = 


If the point A describes an AA’ infini- 
tely small are ds of the curve, this arc 
corresponds to a rotation dy of the 
vehicle about O and a rotation do of the 
point A about C. 

Then we obviously get : 


and the angle 9, which is very small, can 
be compared to its sine : 
) de _ a 


do Bi 


(12) 
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The displacement ds entails a variation 
—d@ of the wheel contact angle, such as 
(13) 
Taking equation (12) into account, we 
get : 


— dd = do — ds 


and if it is noted that 
ds 
ds 


we finally get the differential equation 


dg ds 


= — (15) 
g Ly 
which gives, after integration : 
s 
ks i x 
p= 4/4, — 2 e Vat O) 
Seana ey 


It is seen that with our assumption 
x: 

(, > —, the value of 4 decreases progres- 
0 


. Ns . : 
sively in proportion as the value of s in- 


: as 
creases, to attain the value 4 = —! for 
fo) 
‘ 
Ss = C. 
The reasoning would be the same if we 
a4 


started from a value of 6) < —. 


It is seen, therefore, that the wheel 
contact angle 9 which satisfies the equa- 
tion 


sin 9 = 


-o 8 


corresponds to a stable position. 

If the vehicle is moved out of this sta- 
ble position, it tends progressively to re- 
cover it without ever being able to do 
so, at least theoretically. The law of va- 
riation of 4 with the distance travelled s 
is given by formula (16). 
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It should be noted that in the above 
calculation we have assumed e to be con- 
stant, but the differential equation (15) 
remains true if o varies as s. 


* 
* * 


In order to determine the stable posi- 
tion of the vehicle on the track, we have 
assumed up to now that the flange of on- 
ly the outer front wheel A was in contact 
with the rail (the vehicle floating on the 
track). 

But, this position being determined as 
has been shown, it is necessary to prove 
that the hypothesis made is true. To do 
this it is sufficient to calculate the ordi- 
nates of each of the wheels in relation 
to the rail. 

Let us suppose that it is a question of 
proving that the wheel B does not make 
contact with the inner rail (fig. 16). 


| “eS 
Sai — 
sia Wi | oe 
4-4 — ANB 
D \ 
‘ \\ 
Fig. 16. 


It will suffice, for this, to calculate the 
ordinate y of the opposite wheel E in re- 
lation to the outer rail. 

Let ¢ be the total play of the pair of 
wheels on the track (gauge widening in- 
cluded). 
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We have 
y (20 — y) = AE- ED 


and as y is negligible compared with 20, 
we have 
22,d— ad 

: 


~0 
v 


In order that the wheel B does not 
make contact with the inner rail, it is ne- 
cessary that 


22,d — d? 


Yo) 
‘ 


<Qici. 


It is seen that if « is constant, there is 
a certain value for the radius beyond 
which contact occurs. 

In general ¢ varies with o, so that it is 
the product ga which determines the li- 
miting case. 

If one of the wheels, the wheel B for 
example, makes contact with the inner 
rail, the position of the vehicle no longer 
depends on the conditions of equilibrium 
which we have used till now. This con- 
dition is imposed by the track. 

The conditions of equilibrium are sa- 
tisfied owing to the reactions set up by 
the rail at the point of contact with the 
guiding wheels. 

In this case the instantaneous centre of 
rotation O always coincides with the cen- 
tre C of the curve, and the centre of fric- 
tion M is at the foot of the perpendicular 
dropped from the centre of the curve, C, 
to the centre line of the vehicle. 

By a similar calculation to that above, 
it is found that the distance from the 


centre of friction to the first pair of | 


wheels is : 


Joc + ({? 
9d 


4 —= 


(17) 
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Calculation of rail reactions. 


As we have seen, a frictional force fQ 
is set up between the upper surface of 
the rail and the tread of each wheel, and 
the direction of these forces varies for 
each wheel. 

When a wheel makes contact with 
either the outer or the inner rail, the rail 
exerts a reaction at right angles to the 
flange of the wheel. The force that the 
rail then exerts on the wheel is, therefore, 
the resultant of a force fQ and of this 
perpendicular reaction. 

In view of what has been explained 
previously, we will assume the rail re- 
action, not to be at right angles to the 
rail, but following the centre line of the 
axle. This amounts to disregarding the 
influence of the angle 6 and, at the same 
time, the force required to move the vehi- 
cle. 

The value of this reaction Y is deduc- 
ed from an equilibrium equation. If the 
vehicle is floating on the track, the re- 
action Y is equal and of contrary sign 
to the resultant of the frictional forces 
F, which resultant we have determined 
previously. The centre of friction M has 
to be determined, first of all, by the con- 
dition that this resultant must pass 
through the centre line of the first axle. 

If a second wheel B makes contact with 
the inner rail, (fig. 17), that is to say, 


ae 
Vi 
A en 
aes 
x, | 


% 
== 
Re 
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if the position of the vehicle is governed 
by the track, there are two reactions to 
be determined, Y, and Y,. 

The centre of friction is directly de- 
termined by equation (17) 


2e0 + (7 


2d 


dt == (17) 
and to this centre M corresponds a resul- 
tant F of the frictional forces, the posi- 
tion and magnitude of which are easily 
calculated. 

It is, therefore, sufficient to calculate 
the value of the forces Y, and Y,, the 
alignment of which is known, for them 
to balance the resultant F. 

Y, and Y, are thus determined without 
difficulty. 

It is obvious that in the case consider- 
ed F is always found in front of the first 
pair of wheels. 

* 
* * 

We have considered up to now only the 
case of a vehicle with its pairs of wheels 
mounted in an ordinary rigid underfra- 
me, without lateral play (the case, for 
example, of tender wheels — except for 
a + 1 millimetre clearance), the tyre 
flanges of which all had the same con- 
tour. 

It is sometimes an advantage to deviate 
from this rule. 

The use of tyres with thinned-down 
flanges on intermediate wheels can be 
justified by the following considerations. 
The pair of wheels which first comes in 
contact with the inner rail, when the ra- 
dius o decreases, is the trailing pair of 
wheels, and it is necessary to consider 
two reactions, Y, and Y,. 

If the radius o decreases further, there 
comes a time when the penultimate pair 
of wheels will make contact with the in- 
ner rail, the trailing pair of wheels ceas- 
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ing to be in contact with this rail. It can 
be easily proved that the reaction of the 
rail on the penultimate pair of wheels 
has a greater value than Y,. It is there- 
fore desirable to put off as long as pos- 
sible the moment when the wheel of the 
penultimate pair touches the rail, and 
this is done by reducing the tickness of 
the flange. 

This reduction cannot exceed a certain 
limit, so it may happen that the mini- 
mum radius of the curve under consider- 
ation is such that, in spite of the maxi- 
mum reduction in the tickness of the 
flange provided, the wheel of the penul- 
timate pair continues to make contact 
with the inner rail. 

In this case the frictional forces fQ ap- 
plied to the trailing axle tend to thrust it 
towards the inner rail and this thrust 
has the effect of increasing the reactions 
Weeands Yee 

This thrust can be suppressed by giv- 
ing lateral play in the underframe for the 
trailing axle, allowing the wheel to ma- 
ke contact with the rail (fig. 18). 

Lateral play can also be given to the 
penultimate pair of wheels, the last pair 
being without play. 


Fig. 18, 


The calculations of the reactions must 
obviously take into account these factors, 
but the problem is always solved by equi- 
librium equations. 
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Here is an example applying the theo- 
ries set out above. 

An unbraked locomotive bogie, having 
two pairs of wheels 2.25 m. apart and 
each loaded with 14 tonnes works round 
a curve. It is subjected to a controlling 
force of 4000 kgr. at the centre pin. The 
leading outer wheel only is assumed to 
make contact with the rail (fig. 19). 


| 
! 
| 

Where is the centre of friction ? 

We will take as coefficient of friction | 
f=0.25; consequently fQ—1750 kgrt) 

The centre of friction M is situated of 
the centre line of the vehicle since there | 
is no tractive effort or braking force. | 

The position of the point M on this| 
centre line is determined by the condi-} 
tion that the resultant of the correspond-} 
ing frictional forces fQ and the control- 
ling foree R must pass through the 
point A. 

The point M can be determined in two} 
ways, by calculation or graphically. 

By calculation we proceed by trial and 
error, giving an assumed value for 2,. 
The resultant of the forces has a value 


of 
X/Q- cos y + 4000. 


te 


Its moment about the point M 
equal to 


2 /Q - b + 4000(«, — 1.193). 
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The lever arm A of this resultant in 
relation to the point M is 


5 Df b + 4000 (#, — 1.125) 
X/Q- cos y + 4000 ; 


If the value of A thus found is equal 
to x,, the value of a, which has been 
tentatively chosen is well that which de- 
termines the centre of friction. If not, 
another value for x2, must be substituted 
until the required result is found. 

In the example taken, x, is found to be 
2.15 m. 

To apply the graphical method of HEu- 
MANN, the In curve is drawn (fig. 20). 


Fig. 20. 


Let M be the required centre of fric- 
lion, and F the resultant of the corres- 
onding frictional forces. 

We have seen that the straight line PK, 
angent to the curve on at the point P, is 
he diagram of the moments of the re- 
ultant of the frictional forces F, 

Now, at the first pair of wheels this 
1oment must be equal to 


Ree 
9 


a 


IX—2 
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The ordinate AF of the tangent PK is, 
therefore, determined in this way, and 
from it the graphical construction can be 
readily deduced. 


AE is set off = Rx up and from the 


point FE a tangent to the om curve is 
drawn. The abscissa of the point of con- 
tact gives the required centre of fric- 
tion M, 

The different positions of the centre 
of friction corresponding to different 
centering forces can be found by this me- 
thod without difficulty and without the 
necessity of drawing a diagram for each 
case. 

In particular it enables the controlling 
force, necessary for the two outer wheels 
of a bogie to be in contact with the rail, 
to be determined straightaway, which im- 
plies that 


y= 


19] & 


The diagram shows that this centering 
force is equal to 


VAL: 


ro| a 


The value of this centering force is, 
moreover, easily found by calculation, the 
value for x, being known a priori. 

Thus it is found that : 


mmf <3) 


and in the example in question : 
8 414 ker. 


R = 


* 
* 


We will not give any other examples 
of calculation, but it can be seen that it 
is possible, with these processes, to deal 
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with all questions relating to the working 
of vehicles on curves, even when several 
vehicles are interdependent, as is the 
case, for example, of a locomotive fitted 
with a bogie in front and a bissel truck 
behind. The whole then comprises three 
vehicles joined by pivot pins and subject- 
ed to reciprocal reactions, namely, cen- 
tering forces. 


ig. 21, 


In such cases the calculations are fair- 
ly long, but they present no difficulty. 
Care should be taken to consider each ve- 
hicle separately with the forces which ap- 
ply to it. 

Very interesting examples were given 
in UEBELACKER’s original memorandum 
(Organ, 1903). 

The theory of the circulation on curves 
presents further interest from other 
points of view. 

Let us consider, for example, an 8- 
wheeled vehicle in its floating stable po- 
sition (fig. 21). 

The reaction at the rail in front is Y,, 
which ineludes the frictional force /Q. 

The other wheels do not make contact 
with the rail but they are~each, how- 
ever, acted upon by two forces fQ, the 
components of which, in a direction pa- 
rallel to the centre line of the axle, are 
the greater the further the axle is situat- 
ed from the centre of friction M. 
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The thrust on the second pair of 
wheels may have a considerable value 
and, as it acts continuously even on cur= 
ves of large radius, it is necessary to keep 
this in mind in order to prevent wear of 
the checking surfaces. This thrust is par- 
ticularly dangerous when the thickness of | 
the flanges of the second pair of wheal 
is reduced, which is sometimes done so | 
that the engine can be worked backwardg 
The distance from the flange to the rail 
is occasionally from 10 mm. to 15 mm, 
(3)/ Sie 1025/0. oi 

Such wear can be remedied by arran-_ 
ging for the tyre of the second pair of | 
wheels to make early contact with the} 
outer rail. The reduction in the tickness | 
of the flange is restricted to the NeCes- j 
sary minimum, and play is given to the; 
second or first pair of wheels. 

This theory also enables all the forces! 
to which the underframe of the vehicle! 
is subjected by reason of its passage} 
over the curve to be-found (see Bulletin} 


of the Railway Congress, September, 
1929). 
The investigation of these forces is 


above all useful for vehicles such as the 
bogies of carriages or wagons, because 
there is usually a tendency to under 
estimate their value, their small wheel- 
base leading to the supposition that their 
passage over a curve is made without any 
effort. 

The calculation of the wheels must also 
take into account the reactions we have 
studied. 


The case of vehicles the wheels 
of which develop tractive efforts. 
or braking forces. 


If only the leading outer wheel A ma 
kes contact with the rail, in order to de 
termine the stable. position of the vehich 
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on the track, it will be necessary to de- 
termine the point H, as has been shown 
previously. 


The perpendicular erected at the point 
H on the centre line of the vehicle con- 
tains the centres of friction 0’ of the va- 
rious wheels and these centres 0’ are 
such that the total resultant of the fric- 
tional forces fQ and of the tractive ef- 
forts T pass through the point A. 

If, on the contrary, the vehicle is guid- 
sd on the track by the outer leading 
wheel and by a second inner wheel, the 
position of the vehicle is governed by the 
rack and it is then necessarily stable. 

The perpendicular containing the cen- 
res of friction 0’ is, therefore, that 
which is dropped from the centre C of 
he curve to the centre line of the vehi- 
le. 

The position of each of the points 0’ 
mn this perpendicular is determined by 
he condition that the longitudinal resul- 
ant of the two corresponding forces fQ 
s equal to the tractive effort T developed 
yy the pair of wheels. 

The reactions Y, and Y, of the guid- 
ng wheels is calculated by applying the 
quilibrium equations. 

Let us remember that, in the case of a 
ocomotive, the problem can often be 
implified by adopting a common centre 
f friction. 


Graphical method. 


The graph given by Heumann for the 
ase where the centre of friction is found 
n the centre line of the vehicle can be 
xtended to the case where all the wheels 
re coupled and develop either a tractive 
orce or a braking force, the centre of 
riction assumed to be common being 
nen found outside the centre line of the 
ehicle, 
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Let us consider, for example (fig, 22), 
a locomotive with several coupled pairs 
of wheels, which are equally loaded with 
a load Q and which develop a tractive ef- 
fort T. 


Tig, 22, 


Let the point M, having the co-ordina- 
les a, y, be assumed to be the centre of 
friction. 

To each point M that can be chosen in 
the horizontal plane corresponds a total 
moment ic of the frictional forces about 
this point. 

If at each point in the horizontal plane 
a perpendicular is drawn to this plane ay 
and a distance z equal to 1%, is measured 
on this perpendicular the combination 
of these elevated points z =m constitutes 
a surface which we will call the m sur- 
face. 

It is easy to recognise that this sur- 


face has the general character of an hy- 


perboloid nappe the lower apex of which 
is found on the centre line of the vehicle 
in the neighbourhood of the centre of the 
figure. 

The equation for this \% surface is : 


888 


Or, if we agree henceforth to take fQ 
as the unit of force : 


se El/ 2 


Ae se 


e 2 
tp Aaa y) (18) 


Desiney—S 
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On the other hand, the resultant of the 
frictional forces has for the axis of X 
and Y respectively, the following compo- 
nents : 


(19) 


Y=Ycos y= 2 


However, if the partial derivatives of z 
in relation to # and y are taken, it is 
found that : 


o% ys 4 
Ox 2 
Ce 5 é 
[/ a +{y as y) 
= + 
0% ow y) d 
5 —— aoe 
Ut 


We then have 


os $s Col iy 
Ox oa 

9 
Os oot X ce 
Sint) Wii ye 


If, therefore, a point M in the plane xy 
is a centre of friction, the components 
in relation to the axis of the y-es and 
a-es are equal to the partial derivatives 
of M in relation to x and y. 

The equation of the plane tangent to 
the mu surface at the point the projection 
of which on the horizontal plane is M 
(a, y), is, taking equation (20) into ac- 
count : 


E—z=(E—2) Y+(n—y)X (21) 


Vevey 


and the equation for its intersection with 
the horizontal plane is | 


(E—2)Y+—yX+2=—0 (22) 


song 
| 


But by assuming that 


F is the resultant of the frictional fo 
ces, and 


a its distance from the point M, 
we get (fig. 23) 
2=F-a., 
On the other hand, 


Y=F.- cosa 
X =F’. sin «. 


SEPTEMBER 1938 
The equation (22) then becomes, after 
substitution : 
(E— x) cosa +(,4—y) sina +a—=0 
or 
§cosa + nsina = a#cosa+ysina —a 
or 
Ecosa + nsina = ON — KN = OK. 


It is seen, therefore, that the intersec- 


tion of the plane tangent to the horizon- 
_ tal plane coincides with the alignment of 


the resullant F. 
The tangent of the angle 0 which the 


_ tangent plane makes with the horizontal 


plane can be expressed in two ways, 
which lead to the equality : 


> on 
tan o = cok = — 
oa a 
or 
Sb 2 Fe 
a ’ 
and consequently 
jroo (23) 
oa 


The resultant of the frictional forces F 
is, therefore, equal to the partial deriva- 
tive of Mm taken in relation to the horizon- 
tal direction which is perpendicular to it. 

Moreover, we also have 


Paes 


ox | 
It results from the above that for each 


on 
oy 


+| } (24) 


‘point M, considered as a centre of fric- 


tion, there is a corresponding resultant 


of the frictional forces F, the alignment 


of which is given by the intersection, 
with the horizontal plane, of the plane 
tangent to the mn surface at the point pro- 


jected horizontally on M. This resultant 
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of the frictional forces is measured by 
the tangent of the angle formed by these 
two planes. 

Inversely, if the alignment of the re- 
sultant F is given, the centre of friction 
which corresponds to it is the projec- 
tion M of the point of contact with the 
plane drawn tangent to the In surface 
and passing through this alignment. 

The resultant F is measured by the in- 
clination of this tangent plane on the ho- 
rizontal plane. 

In this way, the principles which serv- 
ed as the basis of HEUMANN’s outline are 
generalised, 


An example showing the application. 


Let us consider a locomotive having six 
coupled wheels an a leading bogie, the 
pivot of which is found at P (fig. 24). 
The 3 pairs of coupled wheels are consi- 
dered to be floating on the track and 
guided only by the bogie pivot where the 
controlling force is developed. 

These conditions imply that the resul- 
tant of the frictional forces F always pas- 
ses through P, whatever tractive effort T 
is developed. 

If this tractive effort T is nil, the cen- 
tre of friction M is found on the centre 
line of the vehicle. In proportion as T 
increases, M deviates from the centre line 
towards the left and occupies a position 
to be determined. 

We shall find it by tracing two geo- 
metrical loci from the point M. 

If we give an arbitrary direction of the 
resultant F, the centre of friction M will 
be, as we have seen, the projection of the 
point of contact with the plane tangent to 
the surface mm and passing through the 
straight line F. 

If it is imagined that the straight line 
F turns round the point P, through 
which it must pass, it is seen that a first 
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Fig. 


geometrical locus from the point M is the 
projection of the apparent contour of the 
om surface, as seen from the point P. 

If through the point P theon surface is 
cut by a vertical plane J J, the intersec- 
tion of this plane with the dU surface can 
easily be traced through points lowered 
on to the horizontal plane. 

Thus the curve J (fig. 24) is obtained. 

A tangent to this curve is drawn 
through P and the projection of the point 
of contact on the axis J J gives a point M 
of the required geometrical locus. As 
many sections as may be desired will be 
made to obtain points of the locus. 

Each point of this geometrical locus 
M, MN gives a resultant of the frictions 
passing through the pivot P, but the cor- 
responding tractive effort varies in accor- 
dance with the position of the point on 
this curve. 
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We now have to determine a geometri- 
cal locus of the points M, corresponding 
to a given tractive effort such as 


T=k- fQ 


T is the projection, on the axis of the} 
x-es, of the resultant of the frictional] 


forces; we have therefore (20) 
in PBK 
T= ; fQ 
oy 


Let us consider any point M (fig. 25)} 
Let us draw a transverse vertical pland 
I I. The intersection of this plane with} 
the »% surface is easily determined by 
points and can be drawn by projecting 1) 
down to the horizontal plane. Thus the 
curve J is obtained (fig. 25). 

The point M will satisfy the condition 
if the tangent drawn from M’ to the cury 
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Fig. 25. 


makes an angle « with the axis J J, so 
hat 


tana = k. 
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We can immediately deduce from it 
the outline of the geometrical locus of the 
points M corresponding to a definite trac- 
tive effort 


Teankes fQ: 


This second geometrical locus has the 
aspect of the curve MK. The intersection 
of the two geometrical loci MK, MN, gives 
the required point M. 

The above graphical process has the 
advantage of great clearness in the oper- 
ations. It is essential, however, that the 
diagrams be made with the greatest care 
and that the scales be suitably chosen. As 
a matter of fact, it is a question of find- 
ing points on curves where the curvature 
is sometimes very small. 

Figure 25 gives the first geometrical 
locus on which have been marked the po- 
sitions 0, 1, 2, 3, 4, 5, of the centre of 
friction for the tractive efforts T — 0, 


r= fQ, T = 2fQ, ete. 
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Tickets, 


Continued (*) 


by LionEL WIENER, 


Professor at the University of Brussels. 
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TICKET REPRESENTATION 


In addition to local or through single 
and return tickets issued in each class 
at normal fares, a number of tickets of 
all kinds are issued at reduced or in- 
creased rates either to all or to certain 
classes of passengers only. Dealing with 
these tickets would take up too much 


* 


OF TARIFFS. 


space, so we have relegated the matter tu 
an appendix, which will appear in due 
course. This will also deal with all kinds 
of supplements, with tickets for the con- 
veyance of animals and objects, toll char- 
ges and auxiliary services. 
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PAR Tt 
CHECKING AND STATISTICAL FUNCTION OF TICKETS. 


CONTENTS. 


CHAPTER XI. 


PRECAUTIONS AGAINST FRAUD 
AND FORGERY. 


General considerations. 

. Use of special papers. 

. Safety backgrounds. 

. Secret markings. 

Constancy of the aspect of tickets. 


ee 


CHAPTER XIT. 


GUARANTEES AGAINST. 
IRREGULAR USE. 


A. IDENTIFYING THE TICKET. 


— 


Guarantee markings. 
2. Numbering. 
3. Stubs, counterfoils and coupons, 


B. IDENTIFYING THE TICKET WITH THE LINE. 


1. Kind of transport used. 
2. Numbering of stations. 
3. Numbering of zones, lines or sections. 


C. IDENTIFYING THE PASSENGER. 


. Identity cards . 
Signing the tickets. 
. Deseription of the holder. 


wrNre 


D. IDENTIFYING THE JOURNEY. 


Identifying the direction of travel. 

. Dates and time. 

. Train numbers. 

Broken journeys. 

Countermarks and exchange tickets. 


SS COINS 


(*) See Bulletin of the Railway Congress, March, May, and July 1938, pp. 217, 473 and 


665 respectively. 
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EK. EXTRA CHECKING. 
Checking by the passenger. 
Checking of the passenger. 
Checking of used tickets, 


wmwmr 


CHapPrer XIII. 


CANCELLATION OF TICKETS. 


1. Tearing off corners. 


CHAPTER XI. 


PRECAUTIONS AGAINST 
FRAUD AND FORGERY. 


1. General considerations. — As the 
Companies protect themselves against 
forgeries, the staff can have confidence 
in the ticket produced by passengers. 

The ticket itself must admit of double 
checking by the passenger and by the 
staff, and provide all the elements of the 
journey it applies to, This must be done 
without making it too complicated; it 
cannot be too strongly emphasised that 
the merit of any system resides in its 
simplicity. If there were fewer types of 
tickets there would be fewer chances of 
mistakes occurring, 

Forged tickets have appeared occasion- 
ally but are little to be feared for short 
distances because the risk run by forgers 
is too great and the profit to be gained, 
too small. It is quite a different matter, 
however, when long journeys are involy- 
ed, as in America and on the Continent, 
and elaborate precautions are taken, par- 
ticularly in America, against anything of 
the kind. 

But has it been realised how simple it 
would be, instead of printing false 
tickets, to produce booklets under the 
name of some imaginary ticket Agency ? 
If the simple precautions of tearing out 
the first two or three leaves were taken, 
as if the booklet had already been partly 
used, it would not occur to any railway 
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to 


Perforation. 
The Bell Punch Co.’s system. 
3. Clipping. 
4, Indirect cancelling by ink stamping. 
The « Controlex » machine. 
The « Setright » machine. 
The 0. A. M. P. machine. 


5. Impressing the ticket. 


servant to verify whether such an Agency 
really existed or not. As the tickets is- 
sued by the various Agencies differ from 
each other and the railways own book- 
lets even differ according to the route, 
there would be no difficulty about pro- 
ducing such booklets. To avoid this hap- 
pening, strict standardisation should be 
enforced. 


European checking methods inevitably 
reveal false tickets after a time and be- 
fore their use has reached a disturbing 
figure. Where several journeys can be 
made on one ticket more efficient means 
of protection, such as safety backgrounds 
and other devices are called upon. In 
America, where distances are often con- 
siderable and the fares correspondingly 
high, an appreciable loss would be caus 
ed by the use of even a single falsi 
ticket. This is why Companies take suc 
strict protective measures; whilst mor 
costly than those used elsewhere, they ar 
also more effective and more thorough. 

Let us consider, as an instance, rapid 
transit passes. On the Continent, the 
are usually quite simple. Not so in Ame} 
rica where the following precaution: 
against fraud are taken : 


Printing is done in several colours. 
A safety background is used. 
Colours vary from week to week. 
Besides the number of the week 
date, a symbol is clearly printed. 
This is changed weekly and may refer 
the week, the route, or the class of seasof 
ticket. 


and thj 
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The period of availability and date of ex- 
piry are printed in large type. 

From time to time, the style of printing 
and even the shape of the pass are altered. 


Some Compagnies use different co- 
lours for their season tickets on each 
route and even change them weekly, the 
same colour not reappearing before the 
expiration of three weeks. Additional 
symbols are printed for some routes, for 
others, not. 

Generally speaking the following means 
of guarding against fraud are resort- 
ed 0) 


Safety (watermark) paper. 

Safety backgrounds and grids for writing 
upon. 

Secret markings. 

Markings guaranteeing the genuineness of 
tickets. 


Constancy of the aspect of the tickets. 


2. Use of special papers. — These are 
hard to secure fraudulently; those sup- 
plied by others than the original makers 
always differ from the standard stock. 
In America, such papers are produced by 
special processes, their manufacture is 
carefully supervised so that their quality 
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is constant and their uni- 
form. 

We considered them in Chapter II, 
more particularly on pages 237 (21) to 


242 (26). 


appearance, 


3. Safety backgrounds are used so as 
to render the forger’s task more diffi- 
cult both when printing a false ticket 
and when altering an ordinary one frau- 
dulently. 

The safety background is usually print- 
ed in a second colour or a different sha- 
de of the same one, and consists of a de- 
sign covering the whole or part of the 
ticket. It is frequently used on card or 
paper tickets, less often on Edmondsons 
(fig. 428). 


Continuous safety backgrounds. — 
EDMONDSON TICKETS are occasionally over- 
printed with a supplementary impression 
which completely alters their appearance. 

(a) In Italy and in Rumania a very 
fine and close squared ruling is added. 
The shade of the colour looks different 
with it. More important still, it effecti- 
vely prevents any fraudulent interfe- 
rence. 


ROT OPISAITEN OF 


‘ 


42, | 


commas ts -- 


Tickets with safety backgrounds, (Red. 4/5). 
Fig. 427. — Rumanian State Railways — With black square hatching. 
Fig. 428. — French Nord Railway. (The background has been brought out). 
Fig. 429. — Isle of Thanet Hlectric Tramways — Background formed of letter repeated on 


diagonal lines — Category : 


Exchange ticket. 
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In Italy, the colour of the overprint 
varies with the class of the ticket (4st, 
2nd and 3rd) (fig. 230). In Rumania, it 
is always black (fig. 427). 

(b) In Japan, and recently in England, 
on the Southern and Great Western Rail- 
ways, on blank or semi-blank tickets, a 
coloured design covering the entire ticket 
is printed over a paler background (fig. 
433). 

(c) The so-called Orloff design was 
used in Russia and in Finland before the 
War, and printed on tickets of the three 
classes. The background was formed of 
three separate designs, two of which were 
printed in interlaced colouring on a tint- 
ed ground while the third was a repeti- 
tion of the number indicating the class 
which showed up in white (figs. 431 and 
432) . 

The Arkhangel Railway only used two 
interlaced colourings and no class figu- 
res at all (fig. 430). 

(d) In the States, a machine-litho- 
graphed safety background is often to be 
found; it consists in a complicated inta- 
glio design or guilloche standing out in 
white against a delicately coloured back- 
ground, with or without facsimile of an 
official’s signature or the Company’s ini- 
tials in the centre (*). 

The design and colour are not necessa- 
rily the same on both sides of the tickets 
(figs. 435 to 437), some having the de- 
sign on the front only (°), others only on 
the back. It would be practically impos- 
sible to imitate or tamper with them. In 
addition, the facsimile signature would 
have to be forged, which would entail ad- 
ditional legal penalties if detected. 


_— oo SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSse 


a) The Chicago, Rock Island and Pacific Ry. uses the most varied combinations. in | 
particular pink and pale green; azure and canary yellow; grey and pink; buttereup | 


yellow and olive green. 
(2) Alabama and Vicksburg Ry. 


The workmanship of all these tickets 
is remarkable. 

Similar designs, though of less fine a 
character, have been made in typography 
in Europe (figs. 438, 439), even for City 
transport coupons (figs. 361, 391, 392). 

Besides the above, other continuous 
backgrounds may be obtained in a num- 
ber of ways, such as 

Repetition on successive lines of the Com- 
pany’s initials. 

Repetition of class initial (fig. 429). 

: Rows of lines or hatchings, or surface grain- 
ing. 

White dots, broken into or not by the Com- 
pany’s initials. 

White design standing out on the coloured 
background (fig. 428). 


A design covering the whole surface of the 
ticket. 


Paper TICKETS. — Besides a_ back- 
ground made up of repeated initials (fig. 
280), the railway’s crest or monogram, | 
or various designs worked into a conti-| 
nuous background are often to be found! 
(figs. 362 and 371). | 

The continuous background of Ameri-| 
can sheets of coupons is frequently bro-) 
ken by text in negative type. | 
FREE PASSES AND MULTI-JOURNEY TICKETS} 
have a background lithographed in one 
or several colours; its complication may} 
be increased by leaving blank spaces. The; 
« Setright » and « Automaticket » machi 
nes coupons and tickets have similar) 
backgrounds (figs. 401, 402 and 380). 

A double sided carbon is used wher 
necessary, as it transmits the indications 
on the duplicate copy and on the back o 
the ticket itself, thus successfully pre 
venting any misuse. 
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Multicolour safety backgrounds of Edmondson tickets .(Red, 4/5) 


Fig. 430. — Bi-colour back of an Arkhangel Railway ticket (1908). 

Figs. 431 and 432. — Three-colour backs of Ist and 2nd-class tickets of the Russian Imperial 
Railways. This is the so-called Orloff design, 

Fig. 433. — Present monochrome safety background used on blank tickets, Great Western 
Railway — The background has been brought out. 


Non-continuous safety backgrounds able ornaments; they are often used on 
are formed of various designs containing multi-trip tickets (fig. 344). 
the initials of the Company, with suit- | American Edmondson tickets sometimes 


Guilloche safety backgrounds, (Actual size.) 


ig. 434. — Multi-coloured monogram — Dated by perforation. 


Pigs. 435 and 436. — Back and front of a Chicago, Rock Island & Pacific Ry. ticket — 
Facsimile signature of General Passenger Agent. 


Fig. 4837. — Long Island R. R. coupon with 
euilloche background. (Actual size) — 
Printed by American Bank Note Co. 


bear a guilloche design covering part of 
it only (figs. 382 and 436). A cheaper 
looking design of the kind may be ob- 
tained by typography, and is to be found 
on tramway and multi-trip tickets in Ber- 
lin, Potsdam and elsewhere (fig. 227). 
‘Tickets issued by urban transport un- 
dertakings frequently bear a safety back- 
ground consisting in a coat of arms, or 
the picture of one or other of the city’s 
monuments (figs. 387, 440). 


Metropolitan railway tickets, with Company’s 
name left white in guilloche background. 
(Red. 4/5). ' 

Fig. 438. — Front of first Oentral London Ry. 
tickets. 

Fig. 439. — Back of first Paris Metropolitain 
tickets (1900). 
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Fig. 440. Safety background consisting of a 
picture of a building on the line — Péstling 
Mountain Railway, near Linz, Austria. 


(Background brought out). 


Sarety Grips. — Blanks and semi-blanks | 
whereon particulars are to be added in 
writing or printing are provided with | 
ruled or hatched spaces (grids) as a gua- | 
rantee against fraudulent alteration (figs. | 
243, 280 and 378). 

There are from 1 to 4 and sometimes | 
as many as 5 grids to a ticket (fig. 228). | 
These grids are generally formed of 4 to | 
6 straight or parallel wavy lines, more or | 
less widely spaced (fig. 93) or by the | 
(Paris 


Company’s interlaced initials 
Ceinture). 

The P. L. M. prints green grids on its 
tickets, where the particulars relating to 
the journey have to be entered. 

When space is lacking, the grid is plac- 
ed parallel to the long side of the ticket; 
the fare may be entered or the name of 
an extra station or halt which has not. 
been included among those preprinted on. 


the ticket (fig. 195). 
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The Swiss paper blanks have three 
grids of different colours, one for each 
class travelled in. This allows of the des- 
tination being entered on the grid cor- 
responding to the class of carriage ap- 
plied for (fig. 279). 

When elements are shown by perfor- 
ation instead of writing, such as the 
« Bell Punch » cancellor’s (figs. 20, 220) 


sacs ———————————E 


Great Western : Railway.’ 


pein 
(H) 


PADDINGTON 


Ee 
FIRST jeunes 79 


a LB. Ro eS, RY. { 
it-blo un the BD: of 

Thletic. net ap iasvad odee'd sane 

Fables Bie stated in Lhe Co: mpany’s 3 Time. 


FOR E ST HILE 
3 No.5} 
§} London Bridcelb. 


0 oa THIRD CLASS. Bid. 


[er ORT E IS tr 28 Ciners COEE  aDEr PA He a eee | 


English tickets with names of stations in- 
cluding so-called safety letters. (Red. 4/5). 
Fig. 441. — Great Western Railway ticket (in 
the fifties) — Gothic type letters in « Pad- 


dington » — The letter (H) is the printer’s 
initial — Price added by hand, if required. 
Fig. 442. London, Brighton & South Coast 


Ry ticket letter in the word 


« Bridge >». 


Capital 


different grids are prepared. They are 
formed of a repeated figure (correspon- 
ding to the value) or of letters varying 
with the class of ticket or the section tra- 
velled over. It is clearly impossible to 
alter such a perforation fraudulently. 


BACKGROUND DESIGN FOR SPECIAL CLASSES 
OF TICKET. — So-as to recognise certain 


(1) Report by 


national Railway 1910, 


Congress, 
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Herr von Stierlin on the question of PASSENGER TICKETS. 
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. First Class. 


(Red. 4/5). 
Suburban return ticket, London, 


Edmondson tickets. 
Fig. 443. — 
Brighton & South Coast Ry., with « safety » 
capital letter (P) in the word « Clapham >. 
Fig. 444. — South Devon Ry. express train 
return ticket (late fifties) with halves 
numbered « 1 » and « 2 » — Serial num- 
bered in the middle. 


classes of paper or Edmondson tickets 
at a glance, they are frequently litho- 
graphed, before printing, with a suitable 
design such as a dog (fig. 627) or a cow, 
for drover’s tickets. 


4. Secret markings. — The December 
1909 issue of the Bulletin of the Inter- 
national Railway Congress Association 
mentioned a number of secret signs some 
of which, such as the « combinado » sign 
in Morse on the back of Spanish through 
tickets, are decidedly odd. 

Several British Companies have made 
use of simple and obvious signs, deliber- 
ately including type from a different 
fount in the text of the ticket and parti- 
cularly in a place’s name. Figures 441 
to 443 show some very curious examples; 
capitals in place of lower-case letters, and 


gothic type in place of capitals. 


It has always been asserted that the 
French Nord Ry. at one time used secret 
signs as a regular practice (+). But so 


Berne Inter- 
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secret were they, that since a long time 
no ‘one seems to know what they were. 


5. Constancy of the aspect of tickets. — 
This is only obtained by always arrang- 
ing the text in the same way and by 
using standard paper and identical co- 
lours, which only occur with first-class 
products. There is no need to emphasise 
that this is seldom the case. However, 
the very fine finish of the P. L. M, and 
Swiss Federal Rys. tickets, as well as 
those issued by a number of North and 
South American Companies such as the 
Anglo-Chilian Nitrate Railways, should 
be mentioned. All this tends to prevent 
fraud, not only in invariably maintain- 
ing the appearance of the ticket, but also 
because if is much harder to imitate a 
good production than a bad one : for 
the latter an approximate imitation would 
suffice, since inaccuracies in the shape 
of the type exist in the mediocre tickets 
that might be imitated. 


CHAPTER XII. 


GUARANTEES AGAINST 
IRREGULAR USE. 


Before issuing a ticket a series of oper- 
ations must be gone through to make it 
valid for the carrying of a stipulated pas- 
senger, under Company’s bye-laws over a 
given distance. It is necessary : 


(a) To render the piece of printed paper 
valid as a ticket which it is to become; 


(b) To identify this ticket with the line on 
which it is to be used; 


(c) In addition, to identify the passenger 
as holder of such ticket; 

(d) To identify the abstract ticket. which 
has thus become valid, as a ticket held by a 


passenger, with the journey the holder intends 
to undertake, 
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We shall refer under a special heading 
to such of these operations as can be 
performed mechanically. 


A. — RENDERING PRINTED PAPER 
VALID AS A TICKET. 


In addition to fixed destination tickets, 
it was customary to use, in the earliest 
days of railways, blank or semi-blank 
tickets, which were filled in and com- 
pleted by hand. This took up time, so 
that certain particulars were lacking on 
the first British Edmondson tickets. The 
serial number appeared but neither the 
date, the fare, nor the Company’s name. 
Certain tickets only gave the journey, the 
serial number and the class of carriage 
(fig. 54). Strange as it may seem, the 
same happened in America where these 
practices were longer lived than with us. 

It was long the custom in the United 
States to use un-numbered thin card 
tickets bearing only the vaguest parti- 
culars; these tickets were collected at the 
end of the journey and used again inde- 
finitely. They were in fact but counter- 
marks, and bad ones at that, because no 
real check could be kept on their use 
(figs. 445 and 446). Having purchased 
from John Edmondson the exclusive 
rights concerning his presses, dating ap- 
paratus and ticket holder frames, Bailey 
set up a ticket printing establishment at 
Buffalo in 1855 and thereafter, card 
tickets were known by his name in Ame- 
rica (Gy 

As the name of BatLey was associated 
with the earlier American cardboard 
tickets, we will give a few particulars of 
his career as we previously did for 


(1) Pages 245 (29) et seq. 
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Epmonpson, when discussing the first En- 
glish tickets (*), 


1. Guarantee markings. — A mere 
printed slip becomes a true ticket with 
a sale value directly it is marked with the 
Company’s stamp. Almost all European 
coupon booklets and booklets of combin- 
ed coupon tickets are marked with a dry 
Stamp (fig. 447). Even Edmondson 


fh 
linea 


_ GREENWICH 
RICHMOND. 


Migs. 445 and 446. — Old American tickets 

(early fifties) — With vignettes and fac- 
simile of signature — Neither dated nor 
i mumbered. (Red. 4/5). 
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tickets used to be stamped in this way. 
In other cases, ink stamping in colour 
is used (figs. 161, 243 and 349). 

The name or initials of the Company 
are also type-printed or lithographed on 
the back of tickets. This practice, for- 
merly widely used in England (figs. 448 
and 450), subsists in British India and 
the River Plate (fig. 453). 


FACSIMILE SIGNATURE (( GRIFFE ») OF 
THE COMPANY'S REPRESENTATIVE. — So 
that the passenger may know that the 
tickets are issued in conformity with the 
Company's regulations they all bear in 


Figs. 447. — Company’s arms impressed by 
dry stamp on a coupon from a booklet — 
South BHastern & Chatham Ry. — Dated by 
perforation. (Full size). 


(4) Bailey took Julius Movious and William R. Barr, both of them railway officials, 


-as partners. 


tickets were supplied to the Boston and Worcester R. R. 


They started with two presses which they imported in 1855. 


Their first 
(later amalgamated with the 


Boston and Ohio), then to the Pennsylvania R. R., to the People’s Line Steamers, ete! 


‘Their undertaking developed slowly owing to their prices being excessive 
1,000 tickets advanced to $ 1.25 in 1862, during the Civil War. , 
presses turning out 6,000 tickets an hour; this was to become 15,000 in 1900. 
Sanford, Warren & Harroun, of the « Buffalo Courier », financed 


prices led to competition. 


$ 1.00 per 
owned five 
These high 


They then 


the inventor George J. Hill who got round the patents and printed larger tickets at half 


the speed, but also at half the rate. 


and having gone to live in York, England, died in want. 


Bailey retired in 1882, lost his fortune shortly after, 


These and certain other parti- 


eulars are taken from an interesting pamphlet written by Mr. Robert S. Gardiner, form- 


erly president of the Rand Avery Supply Co., Boston. 


are also taken from this booklet. 


Figures 445, 446, and 461 to 464, 
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Old English tickets (in the fifties) bearing Railway Company’s monogram or ornamental 
erest on the back. (Red. 4/5). | 


Fig. 448. — London & North Western Ry. Fig. 449. — Great Northern Ry. 
Fig, 450. North Staffordshire Ry. 


of the principal operating officer (figs. tions under which it is issued, or a de- 
Hie bp ome) claration that it is issued in conformity 
Elsewhere it is considered sufficient therewith. 


| 
) 
America the printed facsimile signature for the ticket to bear the principal condi- | 
| 


BOLETO PARA PASAJE OFICIAL 
Seta i | 
ti Palsy A 


i gue hictess use de eate bolato no stendo se 
ors dusho, Sera consideraro come de 
frendador de ls Respresq, 


POR ORDEN 


Gwe” < 


ite} 


eisenbahn Gesellschaft (1885) — Date dry- Argentine Ry. — Monogram lithographed in 
stamped. colour on back. (Red. 4/5), 

Fig. 452. — Ticket with crest of the Link- Fig. 454. — Pass over card replacing ticket 
rhein Hisenbahn Gesellschaft (1885) — issued out of order — Great Southern Rys. 


Fig. 451. — Ticket with crest of the Rhein- Fig. 453. — Complimentary ticket — Central 
(Red. 4/5) — Date dry-stamped. (Ireland). 
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As a matter of fact, the Company’s 
name which appears very clearly on the 
ticket covers this requirement. 


2. Numbering of tickets. — Serial 


numbering of tickets allows of : 


(a) Checking the deliveries made by 
the printing works to the booking offi- 
jces and apportioning to the latter the 
jticket value they have received and are 
iresponsible for; 
| (b) Ascertaining rapidly the number 
and value of the tickets remaining in the 
‘holders, of those issued to the public, 
and of cash received for them; 

(c) Checking the number of tickets is- 
isued by the booking offices with the pay- 
ments made by them to the chief cashier. 


These various operations are perform- 
led mechanically in ticket printing machi- 
fnes when issuing a ticket. We shall 
mention them again in Part I. 

It is curious to note that on Edmond- 
son return tickets with separable halves 
ithe number of the ticket was sometimes 
printed in the centre (figs. 155, 184, fig. 
444). This practice, which dated from 
the middle of last century, did not last 
long. 

As part of the ticket might be severed, 
it was customary to print the number 
‘at each end, but when tickets were to re- 
‘main whole, the number was printed at 
ithe bottom only and the date at the top. 
This upper space is sometimes divided 
‘between the date and the number, the lat- 
ter being printed in smaller type beneath 
or next to the former (fig. 261 and the 
A. E. G. tickets, figs. 234 and 233). 

On some tickets, the number is printed 
in small type on one side of one of their 
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parts or if need be, on both of them 
(figs. 230 and 265). 

Although ticket numbers are generally 
formed of four figures, numbers of five 
(Austrian Federal Railways) and even of 
six figures occur (‘). 

The English serial numbering com- 
mences with a « 0 » whereas on the Con- 
tinent, the first number is « 1 », The 
English method is more rational and abo- 
ve all more practical; with it, a series of 
10,000 numbers runs from 0 to 9,999, all 
four-figure numbers, while on the Conti- 
nent it runs from 1 to 10,000 giving four- 
figure numbers with a five-figure one 
at the end unless the series be limited at 
9,999 and contain 9,999 numbers only 
instead of 40,000. 

In England and America numbers are 
printed indifferently in positive or in ne- 
gative type (fig. 178). They occasionally 
occur in red (Reichsbahn). On the 
Queensland Rys., in addition to the usual 
number in black, there is another in red 
on the lower middle part, which is 
punched out when the ticket is issued to 
a child (fig. 457). 

For a reason known to the printer or 
the accountancy department a certain 
ticket number may be lacking. To avoid 
complicating the records, a ticket having 
no value for transport, called a pass over 
card (fig. 454) or dummy ticket, is then 
provided in its stead. This applies 
to an authorised missing number, but it 
is another matter when a ticket is irre- 
gularly extracted from the middle of a 
packet, where it would not be detected 
for some time. But with tickets made up 
in rolls, or folded zig-zag in strips, a 
ticket can only be removed from the ends. 


numbers. 


transfers. 


(1) The Tunisian Railways have five-figure numbers, the P. L. M. and P. O., six-figure 
These were also used on the exchange tickets of the old Parisian Nord Tram- 
ways as well as on American and Canadian paper tickets, and interurban or railway 
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Edmondson tickets (Red. 4/5). 
Fie, 455. — Old London, Brighton & South Fig. 457. — Queensland Rys. ticket with trian- 


Coast Ry. ticket with large numbers of de- 
parture and arrival stations As little 
text as possible. 

Fig. 456. — Bi-coloured Grande Ceinture Ry. 
ticket — With destination station number — 
Company’s name Category : Military. 


3. Stubs, counterfoils and coupons. — 
A portion is detached from tickets to 
prove their sale or to enable receipts to 
be appropriated according to the route 
actually followed by the passenger. 

Pieces and stubs of various kinds are 
detached from Edmondson tickets. These 
consist in : 

(a) Auditor’s stub of blank ticket. 

(b) Piece punched out of a ticket issued to 
a child. 

(c) Stub detached from fare scale tickets. 

(d) Control stub for alternative route. 


(a) Aupiror’s stuB oF EDMONDSON BLANK 
TICKET. — This is removed from a stan- 
dard size or lengthened ticket (figs. 63 
and 265), and serves to justify the book- 
ing clerk’s issuing of the ticket at less 
than full fare. 


(b) THE CHILD’s sTUB is punched out of 


oular child’s portion, bearing serial number 
besides the usual particulars : class, name 
of issuing and arrival stations. 

Fio, 458. a NY Bs) Re 
four-sided child’s portion — Category : 
lonial privilege ticket. 


return ticket with 
cO- 


English single and return tickets and re- 
tained by the booking clerk; it bears the 
name of the destination station and the 
number of the issuing one (figs. 236, 
287, fig. 459). Elsewhere a full-fare 
ticket is bisected for issue to a child 
(figs..217, 695). This is done by machi- 
ne in England (fig. 400), by hand in Bel- 
gium and Hungary, across a preprinted 
dotted line (figs. 194, 201). 


(c) FARE-SCALE TICKET sTUBS. — With 
the help of the stub, it is easy to check 
the fare for which the rest of the ticket 
has been sold (figs. 227, 230). 

This stub is removed by means of 


scissors, or as in Belgium by means of | 


cutters (figs. 231 and 696). 


(d) Route sruss. — The simplest of 
these are the payee and return por- 
tions of return tickets which are detach- 
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ed and retained on the way. The same 
process applies to three-portion tickets 
when each part corresponds to one of the 
sections of a journey. This also occurs 
on road transport (fig. 187). 


The COUNTERFOILS OF PAPER TICKETS re- 
produce the particulars needed for audit- 
ing as do triplicates (fig. 192). The par- 

ticulars are transmitted by perforation 
through duplex and triplex tickets, the 
part not given to the passenger bearing 
the curious but correct statement 


This portion of the ticket is of no value 
except to the conductor... (jig. 226). 


American paper strip tickets always 
have a stub, at the end of the strip, 
beyond the first coupon to be detached. 

The particulars are transmitted, often in 
| duplicate, by clipping. Season or multi- 
trip tickets are also provided with an 
Agent's stub (figs. 342 and 353) and so- 
metimes with a special Auditor’s stub as 
well (figs. 150 and 341). 


Two portions of return tickets are 
given to the passenger (fig. 52). In both 
cases there is often a supplementary ou- 
ter portion which is a check to be detach- 
ed by the first conductor. This practice 
is used in Europe for blank paper tickets, 
but here the stub is withdrawn when pas- 
sing onto the platform (fig. 93). 

Many European paper tickets, sheets or 
books of coupons have a stub which is 
detached, and sent to the auditing depart- 
tment when the ticket has been sold to a 
child or at half the fare. This stub is 
generally triangular in shape (figs. 92 
und 425), occasionally vertical in certain 
(joooklets of coupons. 


CoNTROL OR CHECKING CoupoNS. — When 
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a passenger may choose between routes 
operated by different Companies, or, 
between which, if belonging to the same 
Company, it is necessary to establish a 
distinction for accountancy and statistic- 
al purposes, Edmondson tickets are pro- 
vided with check portions; their length 
or breadth is increased so as to turn 
them into what we have dubbed « multi- 
ple Edmondson tickets» (figs.67 and 68). 

When required, « combinable » paper 
tickets are provided with perforated cou- 
pons (fig. 97). Thus the single coupon 
leaflet for the Dover-Brussels section is 
subdivided horizontally to separate the 
sea from the land journeys, and each of 
these halves has a smaller triangular cou- 
pon for use when issued to a child. 


SECTIONAL JOURNEY cCouPoNS. — Al- 
though Edmondson tickets, known as 
Bailey tickets in America, were introduc- 
ed into the States for covering journeys 
over the metals of one system only, eco- 
nomic conditions obtaining there so fre- 
quently obliged passengers to travel over 
several different railways that the Com- 
panies had to work out new methods for 
multi-line trips (+). 


The English Railway Clearing House 
had been established as a result of an act 
of Parliament, passed in 1850, which au- 
thorised journeys over more than one 
Railway to be made under the same con- 
ditions as those confined to one line 
only. Actually the new through fares 
were arrived at by merely adding the fa- 
res over the constituent lines forming the 
shortest route. Issuing stations sent the 
Clearing House particulars of their ticket 
sales for checking against the collected 
tickets that went straight to it. As the 
ticket nippers used by the various Com- 


(1) Some of the following particulars are taken from Robert S. GarpINER’s book. 


Edmondson children’s tickets. (Red. 4/5). 
Fig, 459. — Great Northern Ry. (Ireland) 
= Motor bus exchange ticket — Child’s por- 

tion punched out. 

Fig. 460. — North Hastern Ry. — Bisected 
child’s ticket. 


panies punched their own distinguishing 
marks out of the tickets, or impressed 
them with a number or letter designating 
the stations of the various Railways in- 
volved, it was easy to calculate what pro- 
portion of the fare was due to each. 
Nothing of the kind, however, existed 
in America, so it was essential that each 
Company should collect a coupon from 
each complete ticket; this gave rise to 
the band tickets previously referred to. 
Up to 1853 they were un-numbered; at 
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most a serial number showing the order 
in which the coupons were to be used 
was at times entered on them in writing 
When the serial numbering had been ap- 
preciated, it was gradually extended tc 
the detachable coupon tickets on which i 
first appeared in writing (figs. 461 1 
464). The firm of Sanford, Warren ri 
Harroun then entrusted George F. Hib: 
berd with the construction of a press able 
to print bands of coupons, number them 
consecutively, cutting them from a conti, 
nuous roll both laterally and longitudin 
ally. The firm sank nearly 40,000 dollar 
before meeting with success. | 
In the meantime, George J. Hill, solver 
the problem with his consecutive number 
ing wheel which consisted in 5 to 6 dis 
mounted close alongside each other; eae! 
disc had the figures 0 to 9 engraved upo: 
its pheriphery and returned automati 
ly to 0 when the adjacent disc advance 
one unit. As early as 1860, several Rai! 
way Companies ordered such machine: 


We have seen above how the coupo 
system, easily checked and worked, h 


since developed (*). 


METHOD OF SEPARATING coupons. — F 
many years, Edmondson tickets had to 
torn in two so as to separate the two pol 
tions when needful. Towards 1852, a lit} 
of small dots or strokes, coloured or no} 


(1) After the Baltimore & Ohio R. R., the system was adopted by the Chicago & Nort 
Western, the Illinois Central, and other lines. is 

Warren retired in 1862 and sold his share to his partners. 
moved to New York but began badly, a fire destroying its premises. 
re-opening them with five new presses two months later. 


In that year the fir 
It succeeded in} 
Annoyed at their success, Bai, 


ley, then still in Buffalo, tried to give as good as he got by infringing their rights. A law} 
suit followed, with the sole result of putting money into the lawyers’ pockets. 
However, the partners had learnt their lesson and, seeing that they could not keep thei) 


monopoly intact, es to sell presses to other printers, including a licence to use them 
In this manner, they supplied presses to the Leisenring Printing Hous 
Sane Allen, Lane & Scott) of Philadelphia, to the Montreal Printing & Publishing Co. 
of Montreal, to Wrightson & Co., of Memphis, and to the young firm of Rand, McNalla 


at § 8,000 each. 


€ Co., of Chicago. 
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ks ant Meals extra charge. 
Sor this Trip only. 


CHARTERED 1852.,,.5 
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eae STEAMER | | 


Hof this day only, 


SGN nay Con 
€3®, LagrAdh SAALESLOELEARETD TERE RE 


B. @ WS, RAIL BO 
=  Goop for a passage to any Station on the Portland, 83% 
‘€3 Saco and Portsmouth Rail Road. in the es 


aT oul1ee. 
OG- Passengers are not allowed ta take, nor will these Companies be responsi- 8S 
ble for Bacesce ifit exceed FIFTY DOLLARS in value, unless Freight on 
j any addition thereto be paid in advance and this notice forms a part of all cons 
tracts for transportation of passengers and tlieir effects. 


GHAS. IMIXNOT, 


AMOS 
ain 
Celts 


= 2 


Sup! 


writing — With vignette. 


was imprinted for the first time by a die 
having a slight cutting effect, between the 
wo halves of return tickets, after the 
fashion of what stamp collectors call 
« line perforation » (These marks are 
red on the Southern Ry). This has con- 
tinued ever since, though the shape of 
the perforation cuts varies occasionally; 
are perforations occur in Brazil (fig. 
47), dot perforations are to be found in 
Holland and South Africa (figs. 693 and 
394). 

The first tram paper tickets were sup- 
lied in sheets like postage stamps and 
were cut out with scissors (figs. 96 to 
| 
| 


— 


Old American paper tickets, (Red. 3/4). 
Fig. 461. — Blank coupon of the Union Line of steamers, issued in 1853 — Numbered in 


Fig, 462. — Boston & Maine R. R. ticket issued in 1853 — Without date or number. 


102); perforation along the four sides 
was provided later (figs. 104 to 110). 

At present paper tickets and leaflets 
are line-perforated so as to enable them 
to be separated from the checking cou- 
pons or to be detached on the journey. 
This perforation consists in a series of 
small holes, at times in saw-tooth or semi- 
circular openings. Since the introduction 
of automatic or semi-automatic machines, 
the perforation spaces serve the addition- 
al function of allowing the paper strip 
to be moved forward by levers or pawls 
engaging with them. Thus one meets 
with the most unexpected forms of per- 
foration, both on reel tickets or zig-zag 
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, , Now Jorsey Bail Road and 7. 0. 
| ‘if | ONN FIGST CLASS PABSAGS 


'N, BRONS'K 70H, YORK) 
eo ne AD 
tee _@ N 


Genmal Fickol Agret 


i 
ONE FIRST CLASS PABBAGE 


PHILAD’A TO N. BRUNS’ 


{ee = 


17 


new YORK 


“Phils. Wimington & Balto BR 
OND PIRST CLASS PASBAGE, 


BALTIMORE TO PHILAD’A 


~ Washington Branch R.A 
ONB FIRST CLASS PASSAGE 


bho TO BALTIMORE. 


rt 7 eee_@S 


NEW YORK 


Vashingten 


iwi we 808 


Fig. 463 


& Ohio R. R. about 1853, the first press-, the ; 


folded tickets, according to the machines 
(figs. 379, 444, fig. 563). 

A design of some kind is often printed 
covering the perforation so as to show 
better where separation of the two por- 
tions must take place (fig. 47). 


ADDING COUPONS TO TICKETS. — Coupons 
are occasionally added to tickets so as 
to complete them . In France, extra forms 
filled in on the train are usually affixed 
directly to the tickets (figs. 515 and 516). 

In America, a validation strip is added 
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ex : 
| FIRST CLASS TICKET, 


Baltimore to Indianapolis. 
FORM. 383. 


ISSUED BY BALTIMORE AND GHIO BAIL ROAD COMPANY. 
FE te (ra heer dpapidad emi Poorer ery mri decks aene 
jouw of the 


One FIRBY CLASE PASBACE 
(Subj to sonditives mites belo® > 


BALTIMORE TO INDIANAPOLIS, 


wx READ THIS CONTRACT 
Ab TRANSFERABLE. Coupons Corteited tf deteches 


Le named 

of 
puted 
ble for any + 


a poneluity ae Bs f9t; vere or jos of Sa, 
% Eatery of Person 
on sack Gorton of the soure’a comtned 10 tho Sropristore Of 


Sher portion lone 


383 


Columbus & Indianapolis B.R. Lin 
fy ONS FIRST CLASS PASSAGB. 
: 
2 


z |COLUM'S TO INDIANAPO’S 


CONDITIONED a8 aAdO¥B. 


Generat Ticks: agent. 


é 
& 

Pf 

$ 


INDIANAPOLIS. 
Baltimore 


Central Obio Rai! Road, 
; A a ON@ FIRST CLASS PASSAGB | 


| J) BELLAIRE To COLUMBUS 


OORDITIONED 45 aSOVE, 
2 nay z| 383 
SoG General Ticker Agent. 


INDIANAPOLIS. 
From Baltimore 


aI 


Baltimore & Ohio R. R. 
ONE FIRST CLASS PASSAGE 


TO BELLAIRE 


CONDITIONED af sBOTE. 


CE, 


General Ticket Agent, 


Ran. Roapa 
C&1R R Lt 


Vuk &€0—-C.O 


383 


INDIANAPOLIS. 
from Baltimore 


and 464. — Old American inter-line paper coupon tickets issued by the Baltimore 


— (Red. 3/4). 


: 


second hand-numbered (No. 3) 


at the end of the band paper tickets afte 
breaking the journey or when about t 
commence the return journey (fig. 514) 


B. — IDENTIFYING THE TICKET 
WITH THE LINE. 


Once the ticket has been issued an 
numbered, it must be identified with t 
journey. It is therefore arranged so 
to serve its purpose between two place 


To facilitate checking, numbers are g 
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ven to the stations and zones and on road 
transport services, to lines and even to 
sections. 


1. Kind of transport used. — The « In- 
ternational Convention » requires its 
Members to print a vignette easy to re- 
cognise on tickets applying to journeys 
made by other means of transport than 
railways. These vignettes represent a 
boat (fig. 90), an anchor (fig. 176), or 
some other representative device. It often 
happens when the passenger may travel 
by rail or water, that vignettes for both 
means of transport, say a locomotive and 
a boat, are printed on the same ticket. 
This occurs on some of the Verein’s cou- 
pons (fig. 91). 


“2. Station numbers. — To facilitate the 

sollection of used tickets many railways 
rint the number of the destination sta- 
ion on them (figs. 456 to 458) (+). This 
dumber is repeated on each half of re- 
urn tickets (fig. 166). 


Uniform fare zone tickets only bear the 
lumber of the issuing station (fig. 170, 
aris Ceinture Ry.). The small segment 
yunched out of English children’s tickets 
so bears this single number, so that it 
s easy to check that all segments belong 
o one and the same station; the name of 
he destination station and the class of 
icket (category) are also shown on it. 
vome old Belgian Edmondson tickets, 
imerican coupons and underground 
ickets had the number of the destina- 
ion station as well (figs. 449, 152, 167). 
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Though tickets have to be dealt with 
very rapidly at the exit of busy city sta- 
tions, an accurate watch must be kept on 
them; the destination station number 
should therefore be as large as possible. 
This is why it is overprinted on them un- 
restricted by the text in which it would 
otherwise have to be inserted (fig. 167). 

3. Numbering routes and sections. 
— The only railway tickets bearing the 
number of the line are the « combined » 
journey coupons (figs. 97, 92). 

On zone fare Edmondson tickets the 
zone number is clearly shown, usually 
(figs. 199 and 201). 

On road transport tickets, where it is 
frequently necessary to designate the rou- 
te or service used on a straight or a trans- 


fer trip, numbering the routes saves con- 


siderable space. Either letters (2) or fi- 
gures are used and sometimes the letters 
indicate the routes, and the figures the 
sections (*). A list of all the routes with 
their numbers often appears on all paper 
tickets, the numbers being duplicated on 
a key map of the system as well (fig. 
480d). 

The system adopted in Vienna is inte- 
resting because of the arrangement of the 
transport system which comprises radial 
routes (Nos. 21 to 80, printed at the top 
of the ticket), and circular routes mark- 
ed Nos. 1 to 20 after the former, the na- 
mes of suburban districts coming next 
with a space for the Stadtbahn to finish 
up. The radial routes have a maximum 
of 5 fare stages; two.of them only (Nos. 


‘number « 0 ». 


so marked (figs. 188 and 765). 


of the system. 


Ix—4 


(1) The French railways give to certain of their halts, the managing station number 
followed by « bis », and foreign stations, with a few exceptions (Brussels Midi, 110). the 
; The provisional stopping places or temporary halts, covered by the ticket 
in figure 185 (Midland and Great Western Ry.) evidently had none. 


(2) In Paris the route letter was usually overprinted., 


The earlier transfer tickets were 


(3) At Lille. — At Solingen, the number of each section. of route is shown on the map 
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RAINE EST, ETAT (ensemble da résexv), MIDI, NOAD, | 
Hoe A OALEANS, P-L, GEAMTURES DE PARIS, : 
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Pores 


EXTRAIT DU REGLEMENT 


La carte dideptité est yalable pour une 
aunée (iv Janvier ati 31 Décembre); elle doit etre 
restitnée sans déiai si, dans le courant de lannés, 
le Hiudaire cesse d'étre en activité de service. 

Sur la presentation de cetle carte, le Uiulaire 
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{quisition des agents des chaming de fer et def" 
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* | Sous petne de nullité, la carte ne peul étre 
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conque. 
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prejudice des poursuites juliclaires a exercer, 
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French identity cards allowing holder to obtain tickets at reduced prices. (Red. 3/4). 


Fig. 465. — Father or mother of large family. 


Fig. 467. — Officer on active service — Vignette : 


Fig. 466. — War disabled men. 
flags. 
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58 and 59) penetrate into the first zone 
at the centre of the City, within the 
« Ring Kai ». The circular routes have 
from 1 to 5 sections, some of which are 
subdivided in turn as Va, Vb, etc. (*) 
(fig. 505). 

So as to reduce the number of clip- 
pings certain particulars relating to di- 
rection of running and to time have heen 
repeated. If a passenger travels from the 
centre to the outskirts of the city or if 
he uses the circular routes in a counter 
clock-wise direction, the zone number (at 
the top of the ticket, to the right of the 
fare value) is punched. If a transfer is 
made, the number of the week in the 
right outer column is punched one way, 
and for the reverse direction, the number 
in the left side one. 


In Berlin, before the present system 
was introduced, a small number of ditf- 
ferent tickets was used, each of which, as 
in London, applied to a group of routes. 
On the front of the ticket there was a 
list of route numbers each with a dou- 
ble list of sections marked A to D, one 
for the outward trip, the other for the 
inward (fig. 221). Explanatory particu- 
Jars appeared on the back, with the na- 
me of each route’s fare section point. 


The new tickets, 7 for the tramways 
and 6 for the buses, each bore a list of 
the 75 tram-route and of the 40 bus-route 
numbers, and of 32 fare stage numbers, 
the largest number existing on the lon- 
gest route (fig. 210). To define a parti- 
cular journey, the highest fare stage 
number to which the passenger was en- 
titled to travel was punched and_ the 
ticket date-stamped. 


(1) Lines 58 and 59 alone having 
type at the top of the ticket. 


larly indicated immediately above those 
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a first section, 
The circular routes comprising one section only are simi- 
which 
« Ring Kai » route being the most central one, only has two sections, known as R and K, 
which are also shown at the top of the ticket. 
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English road transport tickets often 
bore a list of stage numbers for each di- 
rection. Where there are too many of 
them, some artifice is resorted to. Thus 
the Southdown Co. prints lists of the 
units and tens; a stage number is indic- 
ated by punching one figure in each list. 


C. — IDENTIFYING THE PASSENGER. 


Having identified the ticket with the 
route concerned, it must be further iden- 
tified with its holder as a passenger, 
before combining ticket and passenger 
and thus identifying the journey. This 
is done differently according to whether 
the ticket is to bearer — the most fre- 
quent case — or is personal. 

Bearer tickets need checking, both as 
regards the tickets themselves and the 
journey they are issued for. Some clas- 
ses of tickets are only issued to pas- 
sengers who, when purchasing them, 
must prove that they fulfil the required 
conditions to do so. Such proof, essen- 
tial for personal tickets, is even required 
in America for inter- line paper tickets. 
The passenger must therefore have some 
means of proving his identity; he must 
sign the ticket on request, and, in some 
cases, the ticket seller must add a more 
or less complete description of the hol- 
der. 


{. Identity cards are issued to passen- 
gers either free or against payment, as 
the Continental half-fare cards and the 
American « Nickel Passes » (see chapter 
VIII, fig. 377). From the checking point 
of view, their existence or non-existence 


their number is indicated in heavy 


are divided into several sections. The 
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is of interest; whether they are handed weekly seasons without again going 
out free or otherwise is another matter through the process of having to esta- 


which is dealt with elsewhere. blish their identity. 
Identity cards enable a would-be pas- 
senger to prove his social status and so 2. Signing of tickets. — Certain reduc- 


y 
| 
1 
i 
! 
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ein tram this heG Ticket Audio: heck to Clergy Bures 
s Cietifisat sted with Clorty Tickets erent «ET Certificate will be Tickets ver 
‘ pulse aot Seton ste ed ny ith ty Pet eet -pfatvays named en eslde of arrest 
te Seo Tees et Utes, a ee ‘rien betwees the Stuies of Texas vad Loviziong, and for interatete trips betyeea, 
Hatta i D | Tess ent Lette 
hike a sey ok : : 
Fig. 468. — American clergyman’s certificate check. (Red. 3/4) — Taken from a booklet 


of paper coupons. 


to obtain a ticket at reduced fare for him-  ed-fare tickets, such as combined-coupon 
self, if he is disabled, or for the members _ tickets, all classes of seasons, and multi- 
of his family, if it is large (figs. 465, 
466). The organisation to which he be- 
longs issues s these identity cards : his col- ; eines =; . 
lege or university, when he is student, or eee 1-6 TOIT TANS: 
+ i Gide vee) OS Pat : ge APAITSCHRIFT BIL I AY 
his employer, if he is a workman. Reduc- 
ed fares are granted on presentation of 
an officer’s identity card (fig. 467), 
of a clergy certificate (fig. 468). 
Advantage is taken of such documents 
to simplify the issue of certain classes of 
tickets such as workmen’s weekly seasons. 
On receipt of a statement from the em- 
ployers the Company issues free a spe- 
cial identity card, and all the workman 
need do to obtain his weekly ticket is to 
show the card. We have previously men- 
tioned the way this idea is applied in 


TE tin 


peas eir Srna 


a PAR [ie PRES PER 


: “ ; Fig. 469. — Workmen’s Edmondson seasor 

France and in Belgium (fig. 469). Some ticket in two parts contained in holdall 

Companies issue special identity cards  One_is am identity ticket, the other a weelly 
which bl ork t 4 Sha hae receipt ticket —— Belgian National Railways 
ch enable workmen to renew thelr Co. — Ink-stamped week. (Red. 4/5.) 
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VALIDATING ROENT STAMP HERE 


CE WITH THE WITHIN CONTRACT, 
RIVE MY AME AS THE ORIG- 


470 (a) and (6). — Validation on back 
American band tickets. (Red. 1/2) — 
te stamped by hand — Signatures of hol- 
> and witnessing official. 


trip tickets and free passes have to be 
signed by the holder. 

In the States, the holder must also sign 
the inter-line band tickets in the presen- 
ce of witnesses and sign his name when 
requested, the object being chiefly to pre- 
vent his disposing of the non-used por- 
ion or of the return half of the ticket 
fig. 15). As this applies especially to 
home seekers and similar tickets whose 
period of validity is very long (up to 
nine months), a settler who had settled 
ulong the route, might try to sell the por- 
jon he no longer needs. 
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The validation forms have a similar 
object. The rules prescribe that, after 
payment has been made, an official shall 
revalidate the ticket at certain points and 
on completion of the outward journey, 
and that he shall only do so when he is 
convinced that the person presenting the 
ticket is the original purchaser (fig. 470). 

When the return portion of a strip is 
to be rendered valid, or when certain 
extra fares have to be'paid, or else when 
a journey is broken, an additional vali- 
dating slip is affixed to the ticket. Only 
after this has been done may the passen- 
ger use the ticket or even register his 


luggage. 


3. Description of the passenger is done 
in two ways. In Europe and overseas, 
some tickets, especially those available 
for several journeys, have the photograph 
of the holder, or holders in the case of 
group journeys, affixed to them (fig. 
471). In America, tickets bear a certain 
number of descriptive personal details, 
the appropriate ones being punched as 
follows (fig. 15) : 

Sex — male or female; 

Build — stout, medium or thin; 

Height — tall, medium or short; 

Colour of hair — fair, dark or red; 

Colour of eyes — grey, blue or brown; 

Beard, moustache, whiskers (men only !). 


D. —_IDENTIFYING THE JOURNEY. 


The ticket and the passenger having 
each been duly identified, the journey it- 
self remains to be identified by combin- 
ing these two elements. The date and 
time when the journey is undertaken and 
the train to be taken must be stated. As 
a journey may be modified en route by 
stops and regular or accidental changes 
of carriage the means of checking the 
ticket accordingly must not be lost 
sight of. 


!. Identifying the direction. — So as 


a sa 
Ae Nai a 
v soe 


Ralghtat ~~, “Fotedra 


| Folografit yeni nljus | 
efizdantarinin | 


numaralart 


kurug alinarak miiddeli bir ay daha 


i nzalilang ve numarali 3127 rwextel kesisaisury 


fevakkuf istasiyoularinis 
vizesi * 


Bio. 4:71. Collective ticket for members of 
a family. (Red. 3/4) — Turkish State Rys. 
Cancelled by post type date stamp. 


to help its illiterate staff to check the di- 
rection of travel, the Manchester and 
Leeds Ry. used to print, on the backs of 
up and down tickets, about 1838, vignet- 
tes derived from the cotton industry. 
Tickets for Manchester bore a bale of 
cotton, those for Leeds a fleece, others a 
spindle. 


Some railways used two distinct sets of 
colours for the various classes, one each 
way, return tickets combining the colours 
of the classes concerned in the order of 
travel (+). 

Booklet coupons for fixed destinations 
are available in either direction; those 
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from booklets of combined coupons bear 
the indication of the same journey both 
ways; the direction that is not travelled 
is cancelled (fig. 92). 

British road transport tickets often 
ceive the fare stages for both directions 
(figs. 174, 205). Those with a single list 
had arrows to indicate the direction con- 
cerned, as do some of the Continental pa- 
per tickets (figs. 351, 472 and 480¢ ). 

The simple plan of cancelling a ticket 
for one direction in red pencil, for the 
other in blue, was formerly used and still 
is on some lines. 


2. Dates and time. — A ticket is only 
available on one or more specified dates, 
and during a period which varies from 
several months, in the case of long return 
journeys, to one hour for platform tickets 
and even less for city transfers. | 

On stage coach and early railway 
tickets, these particulars were inserted in. 
writing (fig. 4). They disappeared from j 
the first English and American tickets, 
but Edmondson soon remedied the defi- 
ciency by inventing the date stamp which 
is still in use. At present, the « Interna- 
tional Convention » prescribes that dating 
take place in a space 5 mm. (3/16”) wide 
at the top and across the face of the 
ticket. 

This date is usually dry-stamped (fig.| 
452), but ink stamping is used in Eng-} 
land and America (figs. 334 and 459),| 
either on the front or back of the ticket.| 
Some Companies stamp ordinary tickets} 
on the front and children’s tickets, on the} 
back. 

When a single ticket is detachable for? 
half-fare use, as in Belgium, each hal 


iS) This practice existed as late as 1873, on the Great Western Ry.. where Ist-class 
tickets, for example, were white one way and yellow the other. 
On the Great Hastern Ry. tickets were respectively white. 
direction, yellow, blue and dark brown for the other. 


English lines, 


the left-hand half of the ticket was the return half. 


te, purple and green for one 
Unlike the practice of the other 
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F 
| Math Lame piey, PRR, 


E 


Fig. 472. 


— Old London ticket issued by Tho- 
mas Tilling, Lid, (Red. 4/5) — Travelling 
up or down shown by arrows — Fare repeat- 


ed in red overprint, 


Hig. 473. — Old ticket of the Southwark « 
Deptford Tramways Co., issued in 1882. 
(Red. 4/5) — Printing arranged diagonally 
— Fare stages shown by perforation or re- 
moval of corner. 


must necessarily bear the number, which 
encroaches on the space usually reserved 
for the date. The latter is then printed 
on the back or in a lateral space reserved 
for it (fig. 194). 

- Indicating the date in perforated figu- 
res grants absolute protection against 
fraud. This is occasionally done with 
Edmondson tickets (figs. 760 and 434), 
always with coupon booklets (figs. 97, 
93, 447). 

The period of availability is always spe- 
cified but not the final date. This is 
Iso the case with American Edmondson 
tickets which are stamped on the back — 
Pxceptionally on the front — with a 
stamp similar to that used on_ letters 
(figs. 474 and 475). On the other hand, 
paper tickets bear the final date of avail- 
ability perforated through certain ele- 
ments in pre-printed lists. 


The Year is given first. Some lists bear 
he date 1900, followed by the comple- 
nentary years for a given period. Others 
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SAW FRANCISCO F Hee: 
tnt neem 
i : Valiounicamente 4 
bs Pe tren y fecha ine 
: dicados al margen 
: PDS Sera presentada caja 
Yer Que sea exe 
: per personal Pacali- 
i 2 ewer adoniaaca 
Pie. 474. —— Departure station and date 
stamped on back — Southern Pacific Lines. 
Red. 4/5) 
Fig. 475. — Date stamped on front — Com- 
pany’s name in full. (Red. 4/5). 
Fig. 476. — Date of return journey checked 


by punching in one of the printed spaces 
on the back, which correspond to period 
of availability — Oentral Argentine Ry. 


(Red. 4/5). 


merely repeat the figures 0 to 9 twice. 
Two perforations are sufficient to indi- 
cate the year chosen from amongst those 
that have been listed or, when two lists 
of extra figures are given, any year of 
the century. On some European Ed- 
mondson tickets, only the year units are 
given. 


The names on the montus follow the 
year. Next, come the DAYS OF THE MONTH, 
treated like the years in a list from 1 to 
31, or by the combination of two figures 


916 BULLETIN OF THE INT. RatLWay CONGRESS ASSOCIATION SEPTEMBER 1938 


- LONDON (Euston) No.4 
©) Admit ON to Platform Charga td. 


d be elven Dp on leaving Platform — 
DUB. — For Conditions Boe Back 


Platform tickets. (Red. 4/5). 


Fig, 477. — Tickets from reels L. M. &€ S. R. 
— Hours, 1 to 12, are indicated — Five- 
figure serial number. 

Fig. 478. — Gt. Western Ry. cardboard ticket. 
With special mark overprinted, 

Fig. 479. — Back of French Nord Ry. plat- 
form ticket — The hours from 1] to 24 are 
shown — The night hours are shaded. 


taken from two lists, the tens one rang- 
ing from 1 to 3 and the units list from 0 
to 9 (fig. 103b). A complete date is 
shown by three perforations if all the 
elements are listed, or by five if the fi- 
gures have to be made up. 

Each of the paper coupons in the book- 
lets issued by certain urban lines also 
bears a large number indicating the day 
of the month (fig. 30). 

On the Paris Metropolitain, and on 
other French lines, the day is indicated 
by its serial number in the year. 


Two other factors, the week and the 


DAY appear on seasons and workmen's 
multi-trip tickets. They bear very clearly, 
often in overprint, the number of the 
week (fig. 469) besides a list of the days 
when they may be used, and often a dou- 
ble list, one for the outward, the other 
for the return trip (fig. 335). 

The number of the week may also be 
punched out of a list. In Vienna, the 
list of the weeks only has 34 numbers 
beyond which the weeks are numbered 
again starting with number 1. This gives 
them a virtual number which does not 
correspond with the week’s serial posi- 
tion in the year. 

In addition to the first and final dates 
of the week of availability (fig. 310), 
American passes bear a distinguishing 
mark peculiar to each of the weeks (fig. | 
344), For some years past, coloured il- | 
lustrations whose subject has been cho- | 
sen from among the events of the week | 
have been used (figs. 309, 310). Weekg! 
scale passes having a different symbol 
for each week have even been designed 
(fig. 308). 

In certain large towns, where con-} 
sumption of tickets is considerable, the) 
date is actually preprinted. This occurs} 
on the American multi-trip tickets (figs. 
310, 311) as well as on London and Ber- 
lin ordinary tickets (fig. 210), and on} 
American transfers (figs. 247 and 298). 

But it is more usual to have lists of 
dates, months and days, and to designate 
the date of use (figs. 192 and 214). List 
ing the days of the week by name is ex 
ceptional. 


Tiwe. — The printing on Edmondso 
tickets of the time as well as the date 
scarcely needs referring to, save in con 
nection with platform tickets availabh 
for a maximum period of two hours. It 
beginning is usually shown by punchin 
or snipping in a list of 12 or 94 hours: 
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or of those hours during which the sta- 
tion is open (figs. 123 and 477). Some- 
times the night hour figures are shad- 
ed (fig. 479) (+). 

Exact indication of the time has the 
same importance in road transport, 
where workmen’s tickets are available 
during certain hours only and transfers 
must be used in the first car which co- 
mes along. These tickets bear the hours 
of the day or those only during which 
the services are run (fig. 103b); in Ame- 
rica, the remaining part of the night, cal- 
led the owl period, is reckoned as a single 
hour. 


The indication of the hour is complet- 
ed by the minutes at intervals of 30, 20, 
15, 10, and even 5 (as at Magdeburg). 
Normally two punchings would be re- 
quired for the hours and minutes res- 
pectively, but one suffices when the list 
of fractions of the hour is repeated oppo- 
site each hour or each group of hours 
(figs. 190 and 248). 

The list of hours can also be shortened 
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to 12. The presence or absence of a de- 
tachable P. M. coupon shows if evening 
or morning hours are meant. The list of 
minute fractions may also be printed 
twice, in ordinary type for morning, in 
negative type for evening hours; a single 
punching is then sufficient to indicate 
the time (figs. 191, 247). 


GRAPHICAL INDICATION OF THE TIME is 
frequently met with, especially in Euro- 
pe. Much space is saved by using a dial 
for this purpose (figs. 480 and 481), and 
if the service is suspended during part 
of the night, it is unnecessary to list the 
hours when no cars are run. Concentric 
outer rings may indicate the half hours; 
even the quarters and three quarters can 
be so designated, but the circles then be- 
coming too small, these fractions are ge- 
nerally inscribed once only in the middle. 


The 24-hour dial can be halved in va- 
rious ways : by using two sets of tickets; 
by using two dials of 12 hours each; by 
marking the morning and evening hours 


| Tickets with dials for indicating the time. 


(Red. 3/4). 


Fie. 4806. — Amsterdam Municipal Tramways 
ice Double dial, the outer one showing the 
hours from 5 to 24, the inner one giving 
half hours. 


Fic. 480a. — Utrecht Municipal Tramways — 
Rectangular dial, with quarters of an hour 
marked inside. 


are small variations in these arrangements. Even hours only are listed on 
On certain Enelish ones, the hours are grouped from 1 to 4, 5 to 38, 
>, «6 The fioures appear sometimes on the front, sometimes on the back. 


(1) There 
German tickets. 
9 to 10, and 11-12. 
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Tickets with dials for indicating the time (Contd.). (Red. 3/4). | 
Fig. 480c. — Araft Verkehrs Gesellschaft — Two dials — Directional arrows — Lists of 
kilometrie fares and categories. | 
Fig, 480d. — Three-circle dial for 12 hours, for 20 and for 40 minutes — Map with route 
service numbers — A. M. and P. M. indications for each day of the month. 
Fig. 481. — Connecticut Co., New Haven — A dial with 10-minute divisions for each hour 
out of 12 — Extra P. M. coupon — List of routes. 


concentrically or only printing 12 hours p.m. coupon. Multiple dials are used fort 
and cancelling the figure concerned by workmen’s tickets. 

punching above or below for a. m. or | 
p. m., or more simply still, by using a Darine stamps allow of smaller tickets! 


used; a simple stamping then dates them 
accurately (fig. 350, figs. 486 and 487); 
besides this they are time-saving (about 
30 %). 


since 1929 (*) include two lines of text; 
the first comprising a groove to carry 
the rubber type quotes the day, the 
month, the conductor’s number, and 
orints a star; the second adds the hour, 
) to 24, and half hour. 

The end of the trip the passenger is en- 
itled to accomplish is shown by a mas- 
sive « V » rubber type at the end of the 
stamp. The ticket board holds an easily 
replaceable inking pad, There are two 
yrotecting plates above and below; they 
orevent the conductor’s dirtying his fin- 
ers when replacing the rubber type 
yands, which last six months. 


(1). Certain of these particulars are taken 
rom a paper by Herr Georg Schroedl. chiet 
mspector, Nuremberg and Fiirth Tramways. 


The date stamps used at Nuremberg 


SEPTEMBER 1938 BULLETIN oF THE INT. RarLway Concress AsscciaTIoNn $19 
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Anns Bates \ \ ILFORD forth 
BUSI a eth 
cus BARKING rhage 
4 Bloomsbury 
iFig. 482. — Back of ticket with diagrammatic Fig, 483. — Fare stages grouped to facilitate 
plan of the system — @eldersche Steam checking — Birkenhead Corporation Tram- 
Trys. Oo. (Red. 4/5). Ways. 
Fig. 484. — Back of all-day ticket. London County Council Tramways — Diagram showing 
ticket availability. 
without preprinted dates or hours being The impression of the date (day, 


month and year) above the hour (and 
half hour) is made on a special part of 
the ticket, and the « V » showing the end 
of the trip appears where required. 

For combined tram and bus journeys, 
the conductor issues, in addition to the 
transfer ticket on which the bus system 
map and list of supplementary fares are 
shown, a small value-ticket, at a fare 
proportionate to the journey. He dates 
both tickets and marks with a « V » the 
fare of the supplementary ticket to be is- 
sued, and the terminal. 

Weekly season tickets are similarly 
stamped both on the outward and return 
journeys, the time being shown by a «V» 
for the former, and an inverted « V » for 
the latter. 

Transfers are cancelled in the second 
car either by tearing, as at Nuremberg, 
by further date-stamping, as at Lyons 
(fig. 487), or again by punching, as at 
the Hague. 


92 


Cc 


aonen 


Sabnen der Stadt ‘Sot 


i Ginjteiges 


0 BULLETIN OF THE INT. 


B 


YAGE SCINDE, : 

ae 4 pourstilyte i 
way. dL dot etre pré= Fo 
ie litre de transport {~ 
for yoyage au rece- 


BILLET POU® 
GeNTE pole GU LOTS 


EBROKEN REIS. : 
roiziger toe te laten 

yoort ta zetten. He: 
wijs ibiljet of kaart) p 
Bb aan den ontyanger | 
en worden. 


BILJET VOQO: 
afgelevertt om 2 


75018 cig 


van de 27° tran 


SC eCAGRURG AGE 


use 6 Be 4 


al 


16m 


 PERRACHE - ~ PARC StJEAN | 
4, AUTOBUS) Ge 0.75 


LE 380{10h 49 


etch mang 


cele 


o> 
a 


Re TAD eKs Te-CoMNE GHEE 


RAILWAY CONGRESS ASSOCIATION 


Fie. 


485, 


oO ies 
fae 


: 
; 


— Bilingual ticket for 


broken 


jour- 


ney. 
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486. — Ticket for use with date stamp. 


— Cologne City Tramways — 


List of fare stages. 


Fig. 487. — Transfer ticket of tixed value 
for use with date stamp — Lyons motor- 
buses. (Red. 3/4). 


OTHER DATES APPEARING ON TICKETS, 
Excursion or special-train tickets gene- 
rally bear the date on which the journey 
must be made. 

To facilitate the checking of stocks, 
most paper tickets, books of coupons, 
sheets or combinable coupons, also bear 
the millesim indicating the year and of- 
ten the month of printing (figs. 97 and 
485). Millesims are scarce on Edmond- 
son tickets, less so on urban and light- 
railway paper tickets (fig. 27). 
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Some paper, and even Edmondson 
tickets, give the time schedules of special 
trains, but the times of regular services 
are only shown exceptionally; they are 
given occasionally on cross country mo- 
torbus tickets. 


3. Train numbers. Except for the 
express and « de luxe » train supple- 
ments, tickets do not show the numbers 
of the regular trains, but those of excur- 
sion or special trains are often printed 
on them. The Cork, Bandon and South 
Coast Ry. used a special date stamp 
which printed the train number in front 
of that of the month. | 

On the other hand, many light-rail- 
way paper tickets, especially returns, of- 
ten have a list of train numbers in which 
the conductor marks the proper one 
(figs. 192 and 222). | 

Whilst there is no need to show the: 
numbers of the ordinary trains, it is 
important when many special ones are| 
running to classify passengers into the 
right trains. They are often marked with 
a clearly visible sign or number which is} 
reproduced on the tickets (figs. 494 
to 497). 

On race days or other special occasions} 
when passengers take any train that hap- 
pens to come along, it is indispensable 
that ticket collectors should be able tol 
recognise special tickets at a glance. For} 
this purpose, the French State and P. 0. 
Rys. overprint Edmondson tickets witht 
special signs such as a star (fig. 623), a 
coloured circle, oblique or crossed lines4 
The Nord prints tickets in two shades o 
the same colour, the special sign (jockey’ 
cap, locomotive, etc.) appearing light o 
a dark ground on the outward half, an 
the reverse on the return one (figs. 49 
and 499). 

The same principle applies in roa 
transport. The Barcelona Steam Tram 
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Rtate and P.O. Rys., 
| ney. 


allowing break of jour- 


vays van a whole set of signs which 
were not only used for checking pur- 
oses, but for others as well. 


Broken journeys. — When a trip 
sommenced in one city car has to be con- 
inued in another, the first conductor gi- 
es the passenger a special transfer 
icket, known in Brussels as a « broken 
ourney ticket », and as a delay check in 
America, and this is honoured in the se- 
ond car (figs. 485 and 382). 

Breaking a railway journey is some- 
mes liable to certain conditions. The 
assenger is frequently required to have 
is ticket stamped on arriving at and on 
saving the station. In the case of book- 
3t coupons and sometimes of ordinary 
idmondson or other tickets, one of the 
aces corresponding to the stopping 
oints has to be punched (fig. 91). On 
ertain Canadian and Italian tickets, this 
lipping takes place through one of the 
lements of lists of hundreds of miles or 
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(Red. 4/5). 


Fei. 490, — Back of New South Wales Govern- 
ment Rys. return ticket with text arranged 
to allow space for clippine. 

Fig. 491. — Ticket certifying arrival time of 
trains from opposite direction. 


kilometres, with which the tickets are 
provided. In Australia the tickets are 
retained during these breaks of journeys, 
by the station master. Some Railways 
issue, generally free, special Edmondson 
« stop-over tickets » (figs. 488 and 489). 


®. Countermarks and exchange tickets. 
— The principle of the system consists 
in leaving the ticket proper with the rail- 
way official for checking purposes and 
issuing to the passenger another one 
which is, in effect, a more or less de- 
tailed receipt, for the ticket itself. This 
is done in various ways. 

In America where exits from stations 
are free and open, the ticket is collected 
on the train, but in return, the passenger 
gets a token to justify the rights he has 
acquired; this is a countermark which is 
taken from him on completion of the 
journey (figs. 285, 286). 

Countermarks are given elsewhere, for 
accounting and statistical purposes, in 


922 


_ s,s ST. DENIS” 


| col Br 


BEESESSSS05 
siaielsiaieie) 


BEESSEo 


ele|{o[e|>/|>/0| 


.. 
nS 
1a 


Fig. 492. Countermark with train numbers 
shown by perforating the tens of thousands, 
the thousands, the hundreds, tens and units. 


(Red, 4/5). 

Fie, 493. — Similar ticket showing, by per-- 
foration, the hour and the minutes by tens. 
as well as the direction of travel. (Red. 
4/5). 

/ 


exchange for various kinds of free passes 
or reduced-fare tickets; to soldiers, to 
scholars, in exchange of coupons detach- 
ed from season tickets or multi-trip 
tickets paid for in advance (figs. 296 
and. 375). 

Countermarks are also issued against 
two-ride tickets such as transfers and re- 
turn halves for both of which another of- 
ficial has been paid. This withdraws 
them from circulation and _ prevents 
using them fraudulently a second time 
(fig. 295). 

Countermarks also serve to apportion 
receipts between two companies whose 
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services are used, as in the case of land- 
ing tickets, or between two lines or rail- 
ways offering alternative routes, only 
one of which is used. This occurs where 
the same journey can be made by rail or 
water, or rail or road, or over lines of 
two or more different Companies (figs. 
287-299). 

he countermark can also free mem- 
bers of a group travelling on a collective 
ticket from the obligation of keeping to- 
gether (figs. 290-293), or as already ex- 
plained [page 535 (127)], permit of two 
different fares being enforced on one 
and the same line (fig. 298). 


EXCHANGE TICKETS are based on the op- 
posite principle. Holding a document 
which has no travelling value, the pas- 
senger exchanges it for one which has. 
This is the case when he pays for his 
journey in advance and the Company, or 
ticket Agency, has not the actual ticket 
it is selling (ftg. 297). 

Exchange tickets are also issued agains 
vouchers or reduced-rate or free trave} 
application forms. 

An envelope-transfer ticket of the se 
bord Air Line (U.S. A.) is a very special 
document (fig. 772). The blank coupo 
is detached from the (duplicate) check: 
ing envelope in which the official put 
the ticket coupon referring to the jour} 
ney; the blank coupon serves as a | 


termark. 


E. — EXTRA CHECKING. 


1. Checking by the passenger. — 
passenger must be able to satisfy himsel: 
that the ticket he holds is the one he has 
asked for, The particulars printed on if 
must therefore be clear, precise, and eas 
to understand. 

The Tramway Companies attempte 
formerly to enlist the passenger’s co 
operation, sometimes through arousin: 
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Figs. 498 and 499. — Nord Railway (France) 
return tickets bearing signs so as to dis- 
tinguish tickets issued for special oceasions 
from the usual ones — Printed in two com- 
plementary colours, whose order is revers- 
ed on the two halves. (Red. 4/5). 


After reminding the passenger that 


Honesty is the best policy. 


the London General Omnibus Co. used 
Light-railway paper tickets with illustrations to request him to watch that the conduc- 
for checking purposes. (Red. 3/4), tor issued the tickets correctly (fig. 553). 
Fig. 494 and 495. — Barcelona Steam Tram- He is still requested to see that his ticket 
ways tickets with yertieal detachable cou- is properly punched. Tine Abr ain Carver 


eas: anies generally add the word ] » 
Fig. 496. — Coupon from season booklet — p S generally a the word « please c 
Asturian Coast Steam Tramways Co. So as to check the sales, Companies of- 
Fig. 497. — Coupon from season booklet — fen repurchase their used tickets. A 
Barcelona Steam Tramways. small refund is awarded for them in the 


United States; in Central and South Ame- 
rica, a lottery ticket is offered in ex- 
change or a small percentage of the face 
value is paid, in the name of the person 


his interest or amusing him (figs. 554 
jnd 557), so as to get him to insist that 
he conductor should hand him the ticket 


i ae paid ii Poe A noe Pen tendering the tickets, to some charitable 
a ra ese Ope Oe INOUE institution [see page 705 (169) and figs. 
o secure the ticket for its own sake, the | 
: Wages : 272, 384 and 385]. 

‘ight to travel with it being thrown in as 

sort of extra, and that in this way re- 2. Checking the passenger. — The hol- 
feipts would be increased! This caused der of a ticket is subject to certain oblig- 
he appearance, round about 1875, of col- ations : he must show it when requested 
actions of illustrated tickets to which we or give it up on demand. 

Hhall refer again (figs. 500 to 504). Some Tramway Companies require him 
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Old chromo-lithographed tickets, with portraits of celebrities, issued towards 1880. 
(Red, 4/5). 
Fig. 500. — Barcelona Tramways Oo. Lid. 
Fig. 501. — Rome Tramways Co. 
| 
| 
Figs. 502 and 505. — Old tickets of two Barcelona Companies, illustrating the adventures 


of Don Quixote — Chromo lithographed about 1875. (Red. 4/5). 


to destroy it on leaving the vehicle; one which issue transfers up to 8 inches long 
wonders: how, as he is prohibited from show a sense of humour by printing the 
throwing it away in the street ! reon : 

Finally, certain American Companies 2) Do “net fold ts | 


SEPTEMBER 1938 


illustrated 
Omnibus Co.. 


Fig. 504. — Old lithographed 
tickets. (Red. 4/5) — Olina 
Madrid, issued about 1875. 


or 


« Not good if folded or crumpled » (1). 


In addition to regulations made by the 
railways, passengers must conform to 
others made by the various Governments. 
xtra leaflets giving particulars, some of 
which concern passport and customs for- 
nalities, others stating they have been is- 
sued in conjunction with the ticket bear- 
ng such and such a number, and so on, 
re therefore inserted in the books of 
‘ combined coupons ». 


When special reductions are granted on 
ransit journeys or to passengers staying 
}, minimum time in a country, a special 
uly dated leaflet is inserted to this ef- 
ect (fig. 506). 


3. Checking of used tickets. — In or- 
er to see whether all Edmondson tickets 
ssued have been returned, and particu- 
irly that no forgeries have come in, the 
ade-up packets are marked before being 
mnt to the stations, with a loose design 
f crossed diagonals or other continuous 
mes. Any irregularity in the design af- 
jr the packet has been made up again is 


(1) British Columbia Electric Ry. Oo. Ltd.; 


IX—5 
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Pig. 505, — Ticket issued by the Vienna Mu- 
nicipal Tramways during the inflation. 
(Red. 3/4) — Value, 1500 crowns — 
Routes, fare stages, hours and days shown. 
Direction indicated by the side on which 
the ticket is punched. 


easily detected and shows that a ticket is 
missing or that a fraudulent one has 
been included. 


Weighing tickets. We showed on 
pages 669 (133) et seq. how the tariffs in 
American city transport are made to fol- 
low the number of passengers carried of 
each class (category). This is only pos- 
sible when tickets and transfers collected 


a a ee eee 


Butte Electric Ry. Co. 
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Nicht aus dem Heft herausnehmen!. a EN ee 
Not to be removed from ticket! 3 : 4 
Einlegeblatt fiir Fahrscheinhefte 984. 
ieee ‘tir Reisende die ihren Wohnsitt siande Oe Sei 
Ghne dieses Blatt ist dai i 
Without this leaflet the ; 
ticket becomes null gn 
Not transferable 
Name desInhabers || “4 UUR 2% 
Holder { Titulaire (Vor= wu. Familienqa 
: oe Ram OD: OF: | 
Reiseantritt auf dem Grgnvbabnlds at oo a 2 193 : 
Journey to be commence wt h g@ tier station on 4 
Départ de la station f re ES i 
Friiheste Weitessahrt din letzten deutschen Unterbgechungs- j 
bahnhof e* 
BP er eee re ee eee 
23. tee ie “(Name des Bahnhois} (station) 
To Sceed after the last break of journey at ge } 
Gpinuation du voyage apres ta derniére interruption & (see pe 
te A Racksrit® 
pm Uae G0 Oe gal Oe ces 
on / le at the earliest / au plus tot (volt 
Vordr. 331 
Fig. 506. — Checking slip available in Germany for books of combined coupons — With 


extra text overprinted in red. (Red. 3/4). 
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Weient Pan TickET Scoop 


Figs. 507 and 508. — Checking scales for weighing American transfer tickets, used with 


the first and seeond methods deseribed. 


by the staff are accurately counted. 
Counting by weight with a 1 % error at 
most is one of the best means of arriving 
at accurate results. The following in- 


pound weight is placed in the weight pan 
and is balanced by placing tickets and 
transfers in the scoop. When an exact | 
balance is obtained, they are counted. 


formation was kindly provided by the 
Globe Ticket Co., of Philadelphia. 
First METHOD (fig. 507). — 


A one- 


Another pound is weighed out and count- 
ed in the same manner, If any variation 
occurs, the average is accepted as the cor- 
rect number. 
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The number of tickets or transfers per 
pound is multiplied by 2, 3, 4 and so on, 
up to 15, in order to facilitate rapid work, 

and these counts are tabulated. This is 
done daily in order to offset atmospheric 
changes which effect the weight of the 
paper. Having obtained the units, the 
bulk of the tickets and transfers is then 
weighed by lines, the volume by unit 
|weight noted and, being translated into 
Weight, is set down as the number col- 
lected by the given line for the day. 
From time to time, the accuracy of the 


figure obtained is checked by counting. 
| 


SECOND METHOD (fig. 508). — This gives 
greater accuracy and is based on weigh- 
ing to ounces. The number of tickets 
per ounce is taken to be the average of 
jthe numbers contained in hatches coming 
from six different routes. If needed 
some tickets are sometimes halved in or- 
der to obtain an exact balance. When 
the six have been weighed out, they are 
counted, added up and divided by six 
fo get the average count per ounce. 


A unit scale is then established for 
2ach number of tickets, ranging from 130 
0 180 tickets to the ounce. The scale 
starting with one ounce runs up by oun- 
es to 16. It also descends by tenths of 
in ounce to 1/10. The scale bar on which 
he balance weight slides is graduated in 
enths of an ounce. 


The tickets are now weighed one line 
{ a time and the weight at once trans- 
ited into count from the scale. Remain- 
ers less that 1/10 ounce in weight (13 
) 18 tickets) would be counted by hand. 
he scales are tested weekly by actual 
yunts so that any departure from exact 


ulances may be noted and corrected, 


Although the weight of paper may vary 
‘much as by 33 p. c., this method eli- 


inates this source of error; the ap- 
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proximation obtained is less than two 
tickets per ounce. 


Turd METHOD (fig. 509). — In this 
case the tickets are not weighed in the 
sense of commonly accepted units of 
pounds, ete. They are counted by a pro- 
portion scale. 

There are the usual weight beams with 
sliding weights of fixed value, so that the 
scale can be formed in the ordinary man- 
ner if desired. There is also another 
weight beam known as the Counting Bar. 
This has four faces, anyone of which can 
be faced to the front if desired, each face 


Ticket Sc oop 


Fig. 509. — Checking scale for weighing 
transfers — Third method, 


being graduated from 0 to 2,000. At the 
left end of the bar is certain inform- 
ation relative to the number of tickets 
to be used as the basic unit when reading 
from the given scale. This unit varies, of 
course, from face to face but runs in 
multiples of the first one. 

The Ratio Pan takes the place of the 
sliding fixed weight. Into this pan the 
required number of tickets is counted — 
8, 16, 40 or 80 as the case may be — and 
the pan is moved on to the 2,000 mark. 
The tickets are placed in the scoop until 
the scale is in exact balance. At this 
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point there will be exactly 2,000 tickets 
in the scoop. When the remaining tickets 
will not balance the scale at 2,000, the 
pan is slid back on the bar until the scale 
is again in balance, and the exact count 
of tickets in the scoop is read directly 
from the graduation on the bar. 

Obviously when a large quantity is 
being counted, the procedure may be 
speeded up by placing a multiple of the 
required number in the pan. Thus, when 
using the 80 face, if 160 tickets are coun- 
ted into the pan, the remainder in the 
scoop at balance will be 4,000 instead of 
2,000. The limit of speed in counting is 
the limit of the capacity of the scoop to 
hold tickets in bulk. 

To eliminate incidental sources of er- 
ror the following precautions are taken : 


(a) The count of tickets for the Ratio 
Pan is taken from the tickets for the par- 
ticular line which is being counted. 


(b) When that line is complete and re- 
corded the unit count is discarded and 
another taken from the next line. A dif- 
ference in weight might arise from va- 
riation in the conditions under which 
tickets are stored at the different depots, 
and this is a means of nullifying it. The 
deposits with which tickets become coat- 
ed will not affect the results; this is co- 
vered by the way batches of tickets for 
the Ratio Pan have been selected. 


CHAPTER XIII. 


CANCELLATION OF TICKETS. 


There are two stages in the cancellation 
of tickets. The first prevents a ticket 
being unduly used again. At the same 
time indirect cancellation frequently ta- 
kes place and occurs when marking the 
elements of the journey in progress, thus 
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preventing those of some other journey 
being imprinted later on the same ticket. 
The second stage takes place after a jour- 
ney is finished and involves the destruc- 
tion of the ticket, which is outside our 
subject. 

A ticket may be cancelled by mutila- 
ting it, by tearing, perforating or nipping 
it, or by overprinting. 


1. Removal of the corner is used chief- 
ly for tram and bus paper tickets, when 
issued; this prevents later use. On trans- 
fers, the particulars of the journey are 
merely marked by the first conductor, 
and it is the second one who removes a 
corner of the ticket and thus invalid- 
ates it. 

The same method has sometimes been 
used for multi-trip cards, a corner being 
removed for each of the first four jour- 
neys, and the main part of the ticket 
being torn for the fifth and last. | 

2. Perforation affords a sure means of 
preventing a ticket being used for any 
other than the intended purpose. It is 


also an indirect means of cancelling th 


Fig. 510. — Various shape clippings of roa 
tickets identifying the conductor (Red. 4/5) 
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ticket, as it identifies it with a particular 
journey; the punching actually prevents 
the ticket being used for any other. 

A ticket is punched for one of several 
reasons : 

(a) Identifying the ticket. — Some- 
times the ticket number, or some other 
checking number is perforated through it. 

(b) Avoiding forgery. — Many Com- 
panies, especially city transport, punch 
out their initials or some conventional 
sign (fig. 184). 

(c) Modifying certain items. — This 
happens principally in connection with 
changes of fare. The Paris transport and 
a number of other undertakings indicate 
small increases of fare by this means 
(+ so much) or, in the case of larger 
ones, the new face value is perforated 
through the ticket (figs. 620 and 621). 

Conventional signs sometimes take the 
place of numbers. In Brussels, the re- 
moval of the corner of the ticket in a 
machine showed that its value had been 
altered (*); in other cases a star is 
‘punched out (?). 

(d) Identifying the journey. — Per- 
'foration of the date is seldom used for 
Edmondson railway tickets (figs. 760 and 
434), but is frequent for booklets of cou- 
pons and of « combinable » tickets (fiy. 
93 and fig. 447). In Mezico this is used 
for tramway paper tickets as well. 

(e) Cancelling a journey. — To pre- 
vent an Edmondson ticket being used 
again unduly, a piece of the ticket is 
nipped out; a series of such pieces may 
be removed in turn, especially with mul- 
ti-trip tickets (fig. 348 and fig. 530) or 
the American band tickets (fig. 514). On 
the latter, as on Italian Edmondson 
tickets, special spaces are provided for 
the purpose. 


(1) Brussels Tramways Oo. 
(2) Belgian National Light Rys. Co. 
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By varying the shape of the segments 
clipped out (a star, a letter, a half moon) 
a road vehicle conductor (fig. 349 and 
fig. 510), or a railway ticket examiner or 
collector, can be identified (fig. 337). 
Even when all clippings are alike, when 
the pieces come from tickets differing in 
colour according to class or value and are 
retained in the punching apparatus, they 
can serve for statistical purposes. 


The BELL PUNCH AND TICKET SYSTEM, 
which uses a recording perforator with 
a bell, is still by far the most widely used 
all over the world, in spite of its more 
than sixty years existence (figs. 541 and 


Fig. 511. — Original recording and checking 
apparatus of the Bell Punch Co., as used in 
1880. 


512). The Bell Punch Co. was founded 
in 1878 with the object of instituting a 
safe and efficient system of working for 
road transport concerns. It is remark- 
able that so old a system should have 
been able to last so long without any al- 
teration worth mentioning. By the arran- 
gement of interlocking checks the quan- 
tity of tickets in issue is never in doubt, 
this furnishing accurate statistical in- 
formation concerning the traffic. 
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Fie, 512. — Bell Punch modern recording 
apparatus. 


Fig. 513. — Checking and recording apparatus 
for workmen’s weekly ecard tickets — 
OVAL PS System: 
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The system is based on fares varying 
with the distance travelled, the passenger 
buying the amount of transport he de- 
sires and being then free to use it. Each 
route is therefore divided into stages, a 
list of which appears on the tickets 
(figs. 206 and 225, fig. 472). The latter 
are of fixed values, with a different co- 
lour for each, the passenger being thus 
able to tell at a glance if he has received 
the correct denomination of ticket called 
for by his fare. 

The only mechanical feature is the 
recording alarm punch, which sounds a 
bell each time a ticket is punched and 
retains a circular (3/16”) diam. clipping 
of the ticket in an inaccessible container 
(fig. 174). 

The number of tickets of each value 
issued is arrived at in two ways, one act- 
ing as a check on the other. The number 
of tickets sold is the difference between 
the numbers of those issued to the con- 
ductor and the lowest number of those 
remaining with him. These figures are 
compared with the entries on the way- 
bills, to see if they agree. Should there 
be any divergence in these records, the 
matter is finally settled by counting the 
clippings of the colour in question, for 
they are irrefutable evidence of each 
punching operation. London tramways 
and many foreign Companies were quick 
to see the advantages of the system, buses 
were slow to adopt tickets at all. Curious- 
ly enough, whereas an Inspector might 
oblige a tramway passenger to show his 
ticket, he was powerless to get an omni- 
bus patron to do so. 

The first London omnibus tickets were 
those of the Metropolitan Ry.’s buses (*) 


(1) These were originally exchange tickets 
delivered to holders of through rail and bus 
tickets, but after a time other passengers 
were allowed to occupy vacant seats and 
tickets were sold to them, 


Fig. 514. — American band ticket, Union 
Pacific System. (Red. 3/4). 

Upper portion is a validation strip eummed 
onto the coupon, with date indicated by three 
perforations. th} 

Three signatures or facsimiles — Advice to 
passenger : « Read your contract » — Coat 
of arms in negative type. 

Lower portion : Blank coupon — Spaces for 
16 conductor’s punchings — Luggage and half 
fare shown by punching. 
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(fig. 766). The London Road Car Co. 
which succeeded to the London and 
District Omnibus Co. in 1883 seems to 
have used them from its inception where- 
as the London General only adopted them 
in 1891. These were all reel paper tickets 
so as to prevent irregular issue. But the 
conductor’s perquisites had been on such 
a scale that no sooner had the General 
announced its decision to bring in tickets 
than the staff opposed it and a week later, 
went on strike. However this was broken 
within a week. 

The « Bell Punch system » was intro- 
duced in 1893. Ten years later, the 
weight of a year’s tickets ran well over 
750 tons. 

Experience shows that soft cardboard 
is best for the tickets. Their original 
dimensions of 1 3/8” by 2 3/8” (fig. 175) 
have been reduced and standardised to a 
width of one inch, the length varying 
with the number of fare stages. 

Larger sizes are to be met with in Hol- 
land (fig. 220). 


The C. A. M. P. workmen’s cards can- 
cellor can punch, when required, three 
perforations one above the other. The 
top one, a half circle, indicates that the 
car is travelling in the down or outward 
direction; the lowest, lozenge shaped, is 
used on morning trips. The absence of 
one or other of these perforations has 
an opposite meaning. 

The centre punch indicates the day. 
22 shapes are available for it and it is 
changed daily with a key. 

After inserting the card in the can- 
cellor (fig. 513), the handle is depressed 
until the bell rings, when the pieces pun- 
ched out will have fallen into the re- 
movable receptacle and the card may be 
withdrawn. <A safety device compels the 
handle to be moved the full stroke, 


PERFORATION OF AMERICAN TICKETS com- 


plies with certain general rules. When 
one of two existing elements must be 
indicated, the lesser of them alone. is 
punched. If no perforation appears, then 
the higher item applies. In other words, 
punching must reduce the value of the 
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Figs. 515 and 516. — Blank paper tickets 
issued in the train, and gummed onto ori- 
ginal tickets held by passenger (Red. 4/5) 
— French P. L. M. and Nord Railways. 


ticket, otherwise it would be easy to in- 
crease it by fraudulent punching. This 
procedure is applied : 

To the two classes of passenger accommo- 
dation ; 

To full or half-rate fares; 

To the conveyance or non-conveyance ot 
luggage ; 

To possible refunds (fig. 226 


In lists of more than two elements, the 
first is not shown; absence of perforation 
indicates that none of the other elements 
(those that are shown) applies to the 
journey. If any other than the element 
which is not listed is punched, that ele- 
ment rules the ticket. This method is used 
to indicate : 


The number of passengers in a group; 


The number of days of availability of exeur- 
sion tickets, ete. 

When numbers of some size have to be | 
indicated, the units, tens, hundreds, and 
even thousands, are printed separately in 
lists or rows of 0 to 9 and the punching 
of a figure from each of the four series 
will form any number from 0 to 9,999 : | 

Train; | 

Fare stages; 

Reserved seat numbers; | 

Dates 

{ 


are shown in this way (figs. 492 and 
493). 

In American practice, the various | 
punchings combine. Thus, to identify | 
a particular journey, all that is required | 
is to punch in this manner the units, 
tens, hundreds and thousands, showing : 


Seat number (units and tens) ; 

Train number (units, tens and hundreds) ; 

Fare received for passengers and luggave 
(dollars, dimes and cents) ; 

Number of excursionists; 

Period of availability (1). 


acknowledges the payment of extra seat- 
fare. 


3. Clipping. — INDIRECT CANCELLATION 
OF TICKETS. — Instead of punching Ed- 
mondson tickets they are sometimes nip- 
ped along the edges (figs. 441 and 443). 
This is also done in the spaces oo | 
trip or other tickets may be provided! 
with. Figures 346 to 350 show the dif- 
ferent methods of indirect cancellation : 
nipping, perforating, removing a corner} 
and ink-stamping. Figure 323 shows soft 
cardboard tickets and figure 325, Ed-} 
mondson tickets. 

The English railways use the same} 
process to cancel their tickets oneal 
and render them worthless, after having 
passed them through the auditing de-. 


/ 


j 
| 
‘ 
| 
| 
| 
Punching the seat number ipso q 
1 


(1) Michigan Central Ry. 
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partment. Quite a decent sized piece is 
hacked out (fig. 478). 


NIPPING PAPER TICKETS selects particu- 
Jars out of a list, and is applied, in Ame- 
rica, to the so-called « stromberged » du- 
plex tickets (fig. 253). 

Transfer cutters (figs. 245 to 252) se- 
ver them across and, at the same time, 
thanks to the sliding indices, nip the 
body of the ticket in one or more places, 
so marking the desired particulars con- 

cerning the journey. Similar cutters are 
or have been used in Frankfort and a 
few other European cities. 


At Halsingborg, a slightly different 
method is applied (fig. 517). The tickets 
are slipped perpendicularly into the ap- 
paratus. The cutting indices can be ad- 
vanced so as to cut the particulars mark- 
ed in two or three rows along the lower 
edge of the tickets, to the desired depth. 
The time is thus shown to the nearest 
half hour. 


OTHER EDGE NIPPING. — The centre por- 
tion of the long edges of Edmondson 
tickets is nipped out when issuing them 
at half fare. The shape of the segments 
varies with the Companies (figs. 457 and 
459). 

A circular shaped segment is cut out 
of insurance tickets to distinguish them 
from transport ones (fig. 422), and also 
out of the hollow tickets containing pu- 
blicity matter, so that the latter may be 
withdrawn easily (fig. 558). The semi- 
circles cut in opposite faces of the short 
2dges of the « Automaticket » strip 
‘ickets are essential to their proper hand- 
ing (fig. 380). 


4. Indirect cancellation by ink-stamp- 
ng. — This is used with partially pre- 
yrinted tickets. Items relating to a defi- 
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nite journey and those necessary for 
checking purposes are printed on issu- 
ance by special appliances. 


These ticket machines are generally 
carried on a shoulder strap but are oc- 
casionally fixed to the car in a handy 
position, especially in one-man vehicles. 
They must therefore be light and com- 
pact. 


Also the text they print must be rapid- 
ly set up and appraised by the conductor 
at a glance. The apparatus must be easy 
to handle and the recording mechanism, 
inaccessible to the conductor. 


Fig. 517. — Hiilsingborg Tramways cutter. 


Several machines meet these require- 
ments, particularly the « Controlex » the 
« Setright » and the C. A. M. P. 


The « Controlex » machine is manu- 
factured by the Numerus Company and 


issues tickets from reels (fig. 519). ft 
uses pre-printed fixed-fare tickets which 
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Where car boarded and left. 


Boarding, here. Alighting, here. 


Route or car num- 


Date of issue. 
ber. 


An arrow between 
letter indices shows 
the direction. | 


OUTWARD or 4 


Letters referring 
to. tarifi (two 
index wheels). 


Full fare = HN 


Return fare = AR INWARD. 
Fig. 518. — Preprinted ticket with data referring to particular journey, added by 
« Controlex » machine made by the Numerus Co. — Special perforation. 


| 
| 
| 
i 
| 
| 
| 


Fig. 519. — Numerus Co.’s « Controlex » 18-way apparatus. 


it associates with the trip for which it de- 518. Adjustable index wheels enable th¢ 
livers them, by means of a « fare-can- variable elements to be set as require 
cellor » which prints in their upper part they are all printed at once ('). 

a series of particulars as shown in figure These appliances are 40 cm. (15 3/4” 


(1) The 5-button cancellor contains 10 wheels, 5 being fixed and 5 adjustable from out- 
side handles, the fixed ones being worked by a small plunger after the group has been) 
released from the frame of the cancellor. 
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long and 10 cm. (3 15/16”) deep. The 
18- cell portable instrument weighs 3 ker. 
(6.6 lb.) and is 18 cm, (7”) hight Hite 
as the fixed 28-cell type weighs 4 ker. 
(8.8 Ib.) and is 27 em. (10 1/2’) high. 
As all tickets are 30 mm. (1 3/16”) wide, 
the number contained in each cell varies 
with their length only, There are 230 
tickets of 40 or 60 mm. (1 9/16” or 
2 3/8”), 200 of 85 mm. (3 3/8”), or 125 
of 145 mm. (4 33/64”). By using a 
combination of four-value scale tickets, 
‘it t_is possible to issue up to 100 different 
tickets (fig. 414). 


The « Setright » punching and record- 
ing machine (fig. 520) issues serially 


| : ae 5 sei ~ 


Machine Cagryine Baeast PLATE 


Ticket PERFORATING PUNCH 


SEAL Pin 


Machine NumBeR lias — i 


MACHINE OPERATING | 
HANDLE 


MacHine Stop Lever : 
: Bogan Cover Lot 


Wig. 520. — Portable 


TOTAL Ticket Counter 


« Setright » Register, 
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numbered thin card tickets (1 1/4” by 
2 1/2” or 3 1/8’) on which are printed 
the Company’s name, the class of ticket, 
and at each end a red grid on which the 
particulars of the journey and the direc- 
tion of travel are to appear (figs. 521 to 

023). 

For statistical purposes different card 
is frequently used for single journeys, 
for return, and for workmen’s tickets. 

The machine prints and records 143 
values, and deals with fares from 4 penny 
to 41 sh. 44 d. in 4-d. values. Tickets 
pre-printed « 1/2 d. » in red are used 
for fractional values. 


INDEXING PRIOR TO PRINTING OF TICKET. 
— On the left-hand side of the Register 


DATE INDEX WHEEL 


Jicker Mouturiece 


NOTE :PENCEe COUNTER AT BACK 


Resor Bogen Cover | 


for printing particulars of each journey. 
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are a number of indices. The wheels 
are set in the required position by turn- 
ing them until the data which are to be 
printed appear at the top of the Register 


5202. 


CENTRAL & LTC | 
: Outward : =f 
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| WORKER'S RETURN 


pubject to the Rules soa 
Regulations of the Company 
end must be shown on demand, — 
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handle cannot be moved; similarly the 
indexing wheels are locked as soon as the 
operating handle is moved from its idle 
position, thus making certain that the 


oe 
z 
«< 


hice 
a 
‘e 
& 
<0 


TRANSFERABLE 


Tickets for « Setright » Register. (Red. 4/5). 


Fig. 521. — Central & Lanarkshire Traction Co.'s exchange ticket. 
Fig, 522. — Worker’s return ticket. Hastings Tramways Co. 
Fig. 523. — Back of return ticket showing time of use in hours and quarters. 


when worn by the operator. The various 
indices require setting as follows : 


Month index. — At the beginning of each 
month ; 

Day index. — At the commencement of each 
day’s operations; 

Trip index. — At the beginning of each 
journey ; 

Stage index. — At each stage entered dur- 


ing the journey. 


The fare-selecting wheels are placed 
on the right-hand side of the machine. 
These wheels are provided with fraud- 
and fool-proof locks which ensure that 
unless the indices are set in one of 
the correct positions, the operating 


full value printed on the ticket is regis 


tered on the cash counter. | 


The following particulars appear oppo 
site the pre-printed headings and ar 
printed through the ink ribbon : 


The 
The 
The 
The 
The 


day of the month; 
month and the year; 
stage number; 
munber of shillings; 
number of pence. 


The printing ribbon is designed to al: 
low of printing at least 80,000 tickets un- 
der normal conditions before renewal 

Fitting a new ribbon takes from 2 t 
3 minutes. 
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CANCELLATION. — According to whether yes (*) manufactured under « Setright » 
the passenger travels to or from the licence, differ from those just described 
higher numbered fare stages, the above in that instead of thin card they issue 
particulars are printed on the outward or paper tickets from a reel of 800-ticket 
return end of the ticket. 

Return tickets are cancelled at the free 
end by printing the number of the stage 
where the passenger boards the vehicle, 
of course with the index wheel set in the 
«no value » position. In addition, the 
time is punched in the space provided 
in the list of hours of the day, pre-print- 
ed on the back of return tickets. Should 
they have been issued by another Com- 
pany, ordinary tickets are handed out in 
exchange. 

The cancelling of return tickets is 
jsometimes done by a special cancelling 


punch affixed to the top plate of the Fig. 525 a) & Bb). — Paper ticket checking 
R Bei strip isstied by a GO. A. MP <« S » type 
egister. machine — (Red. 3/4). 


The C. A. M. P. ticket-issuing machi- 


TTA * 
LE tatcoa € 
AUR SIS 


iy 2 VIMARE RE QUITTANCE 
EN COMUTE AVEC 
Gare STOR Aton oy 


_. [4 ONhn hee & 


maa Figs. 526 and 527. — Front and back of a 
Transports Citroén ticket. (Red. 4/5). 


Particulars of journey printed on the back 
by a C. A. M. P. apparatus — Safety back- 
ground (brought out). 

Serially numbered on back — Special no- 
tice concerning taxation. 


OO Pn ae. 


Recaestea 


Mig. 524, — OC. A. M. P. machine (« Setright » ; ; ; 
licence) for printing particulars of a jour- (4) Société de Construction d’Appareils Mé- 
ney on reel paper tickets. ganiques de Précision, Paris. 


938 


capacity, placed in the lower part of the 
machine (fig. 524). Its overall dimen- 
sions are 325 mm. (12 7/16”) height, and 
200 mm. (7 7/8”) width, handle exclud- 
ed. There are two types, one without, the 
other with a check band with a 2,000-re- 
cord capacity carried on bobbins in the 
bottom container and, of course, requir- 
ing additional wheels. 

The main case contains the mechanism 
for printing and issuing the tickets and 
for printing the check band, the meters 


which automatically record cash collect- 
ed, the number of tickets issued, and the 
transport tax in the case of tickets cost- 
ing over 10 franes. 

The fare printing elements are on one 


Hig. 528. — O.A.M.P. type machine for print- 
ing particulars of a journey when paper 
ticket is issued. 

Legend : 

1. Index wheels for making up the fare. 

2. Index wheels for making up number of stage 
Where passenger is to alight (Letter «R» applies 
to return tickets). 

3. Route number. 

4. Day of the month. 

®. Number of the month. 

6. Run made by the yehicle. 

7. Operating handle. 

8. Number of the machine. 


9. Boarding point number. 
10. Ticket monthpiece. 
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of the sides; on the other, a variable num- 
ber of index wheels show : 


number of the fare stage or station 
the passenger boards the vehicle; 


The 
where 


The 

The 

The fare applied; 

The day of the month and abbreviation of 
the month. 


number of the one where he alights; 
journey or route number ; 


A single turn of the handle prints and 
ejects the ticket. The conductor detaches 
it and hands it to the passenger who, 
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thanks to the pre-printed headings, can | 


check the meaning of the figures that 
appear on it (figs. 525 to 527). Reading 
the difference between the numbers 
shown on the counters supplies the in- 
formation needed for auditing. Statistics 
are obtained from the check bands which 
duplicate the items appearing on each 
ticket : number of trip, fare, etc. The 
data concerning some hundred tickets are 
printed on a strip one metre (about 3 ft. 
4 in.) long. 


The Massot-C.A.M.P. apparatus (fig. 
528) is specially suited for long runs 
with tickets of different kinds. It is more 
compact than the former, and all parts, 
except the operating handle, are totally 
enclosed, Safety devices provide against 
tampering. 

Rolls of blank paper providing 600 
tickets each are used with it. 


The alighting point and the fare being 
set by means of indices, a turn of the 
handle ejects the ticket, bearing all the 
particulars quoted under figure 528. The 
check band will serve for some 3,000 
tickets and is easily removed when used 
up {iig, 529). 


5. Indirect cancelling by dry-stamp- 
ing. — Many road transport undertakings 
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use multi-trip tickets. Some have tickets 
with a space for each possible journey. 
After being marked with the factors cor- 
Tesponding to the one in progress, they 
become void for any other. This is often 
done by ink stamps; at other times the 
particulars are impressed in the spaces 


Legend : 
LEFT-HAND TICKET. 


1. Letter showing the run made. 


2. Fixed inscriptions, at the Com- 
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pany’s choice. 

3. Number of the apparatus (fixed). 

4, Return journey sign; only appears 
on the return journey. 

Number of boarding point. 

- Day of .the month (28th). 

- The month (August). 

- (Same as 2). 

). Serial number of ticket. 

- Price of ticket (12 fr.), from 0 to 
OH) ates Tesh 

- Alighting point. 

- Route number. 


or 


neerned and soft cardboard is used for 
e tickets. 

The recording punch of the Brussels 
amways, and other Belgian Companies, 
dicates the trip, the date and the con- 
ctor’s number, and punches at the 
ne time a 5-mm. (3/16) hole; a coun- 
records each operation (figs. 530 and 


1). 


VALABLE CE JOUR 
(EL orot Timbre Tresor 


RIGHT-HAND TICKET. 


!. Number of tickets over 


Total 


}. Boarding point (01). 
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Two index wheels, each numbered from 
Q to 9, indicate the unit figure for the 
day of the month, and the unit figure of 
the trip. The numbers to be impressed 
are set by appropriate knobs. Four other 
figures show the number of the punch 
used. 


00 00.0 oN 
18 56.501 
04 12.001 
05 Seo 02 
25 /4.503 
18 40 006 
49 8/ 509 
AT 10.042 
15 09.013 
33 12.019 
00 00.007 


10 fr. issued since 
the service commen- 
ced (3 750). 
receipts before 
service commenced 
(5 586.50 fr.). 


Fig. 529. — Ticket and check band of C. A. If. P. (P type) machine. (Red. 4/5). 


The average time to deal with a ticket 
is 3 seconds and a half. In 1937, the aver- 
age percentage of passengers using 20- 
trip cards was 63.88 p.c. This figure is 
easily arrived at by taking the difference 
between the total number of passengers 
and those of the cards recorded for each 


route by each conductor. 


940 


Figs. 
Tramways Co. 
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20-trip ecard ticket (Red. 3/4), and recording nippers — Brussels 


530 and 5381. 
The figures impressed by dry stamping and the Company’s seal 


brought out. 


PART G. 


TICKET ISSUING ENTITIES. 


CHAPTER XIV. 


This only interests us as regards tickets 
issued by : 

1. Operating Companies, at their booking 
offices or on their trains; 

2. Non-operating Companies; 

3. Company or private Agencies; 

4. Foreign administrations. 


1. Issue by the operating Companies. 
— The first English Edmondson tickets 
did not bear the Company’s name (figs 
51 to 56); this was added later (figs. 450 
and 532), and given prominence by the 
use of Gothic type (1) (fig. 156), ornate 
monograms (*), or even coats of arms 
(fig. 58 and fig. 449). Such exaggeration 
caused reaction so that the title disap- 
peared for a time but reappeared in the 
seventies in England, where it is now sta- 
tutory. It is printed at the top of every 
ticket. 

On the Continent, the Company’s name 
was printed on the tickets from the out- 
set, but the opposite course ensued. As 
the aspect of tickets was standardised in 
each country, or in certain regions of 
Germany, Switzerland and Austria, the 
Company’s name was only used exception- 
ally, mostly on tickets of the smaller 
lines only. 

Elsewhere, uniform rules governed the 


method of indicating the issuing Com- 
pany. Belgian tickets had a hole in the 
centre in order to facilitate tying them up 
in bundles and the Company’s name was 
printed between the two circles which 
surrounded it (figs. 76 and 77); many a 
foreign Company copied this arrangement. 

In Italy, a large initial letter, printed 
in the centre of the lower part, generally 
indicated the railway concerned, such as 
the « Mediterraneo » or « Adriatico » 
system. In France, the name or initial 
appeared in the left-hand lower corner 
(figs. 456 and 557). 

International tickets generally follow 
the foreign railway’s practice. 


In America the Company's name ap- 
pears on all tickets and often in full 
(figs. 293 and 475). 

Besides ordinary tickets, Companies 
issue Others to meet special cases. When 
a line is used by trains of both the own- 
ing and a foreign Company exercising 
running powers, tickets special to each 
class of train may be issued (*). This is 
done for statistical purposes or to allow 
the auditing department to apportion the 
receipts between the two systems. 

A Company sometimes issues tickets 
for a journey forming a continuation of 
its own route but effected entirely on 


(1) On the Great Western Ry. this lasted until about 1850, on the Caradon Ry., 25 years 


more. 


(2) In particular the following Companies : 


Overseas British Companies also followed this practice (fig. 453). 


London and South Western, Maryport and 


Carlisle, Scottish Central, Great Northern, London and North Western, South Wales, South 
Devon, Great Southern and Western, of Hire, and even in British India. 
(3) Such as for P. L. M. or French State trains on the P. O. Railway. 
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Fig. 532. — Back and front of a Somerset & Fig. 533. — Example of badly arranged let | 
Dorset Ry. ticket. (Red. 4/5). Company’s terpress — North British Ry. (Red. 4/5) } 
initials on hack — Price entered (optional- — Category : Military on duty. 
ly) in writing on front -—Early fifties. ig. 534, — Ticket entirely in Siamese type., 
(Red. 4/5). (Red. 4/5). 


Union internationale pour lemissig 


Valahie Geidig 
POUR TOUS LES TRAINS. V@OR LLE TREINEN, BY ALLFZ 
Vair nuts oon eg SUE inscrites CaN Wy tee ee ies oa : See Unheate : 


| 
| 
! 
| 
} 
| 


Bureau d émissior 


-Lit oO 
No 00178 Goce eke ae 


17, Place ts Brouckére 


: Issuing office f eo Veha genset 
Validivé j jusqu’ag i - 
Geldig tot | 
Avaiiable 5 up to 
} 


INCESSIBLE. 


Ernis a5 confecti i 
Senenvellingshos Gh : 

3 Moker up ctai 
Prix en Francs belges- 
Pris ta Pelgische fronken vee | 
Price in 


Signature du titulaire. Br 
Handleekening van den hauder. ~ {2 


Fa bre 3 date.| Datumstempel. 


su 


Fig. 535. — Standard cover of booklet of combined coupons, (Red. 3/4) — Issued by an 
agency (Wagons-Lits/Cook) — Vertical stripe showing it is « available by all trains > 


— Holder’s signature — Dated by perforation, 
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another system; this occurs when a pas- them; 


; in other cases the initials of the 
|senger enjoys certain concessions on its non-operating undertaking are punched 


own line, but not beyond. It is obviously through each bundle of tickets, 

oy possible tp, tesue. 2 partly Tull-fare, The VEREINSREISEVERKEHR (Service of 
Bee a Peas Gaate Hhroigh ticket. the Railway Union), had standardised, 
before the War, the issue of international 
tickets. This organisation was managed 
by the German Railways (2). ; 


The INTERNATIONAL UNION FOR THE ISSUE 
OF COMBINED COUPON TICKETS was formed 
in 19241 by 49 parties; it now includes 
30 Companies or Administrations. Each 


i _Chemins de for A hh de Campagne 


mye 8! 00086 


2° classo 
| bebe ae 
Hig. 536. — Blank ticket issued by a Govt. _ Fimire & date au acpi 
depar tment. (Red. 3/4) — Date stamped — ‘ a 


Available on the Belgian Rys. 


Thus the French Railways issue tickets 
wailable from the frontier to certain 
mportant Belgian stations, the latter 
loing the same for the journey from the 
rontier to Paris. The same thing can 
ccur between Companies in the same 
jountry, especially between main and 
ight railways (+). 


2. Issue by non-operating Companies, 
— These tickets are subject to extra 
yhecking. They are sometimes stamped Fig. 5387. — Blank ticket issued by Belgian 


field railways (Red. 3/4) — Date-stamped 
iy the working’ Company so as to validate — Handwritten destination. 


(1) The Belgian ‘National Railways Co. and the Belgian National Light Railways Co. 
(2) The Verein Deutscher Hisenbahnverwaltungen was formed in 1846 and its name, 
{taken in 1847, was changed in 1932 to that of Verein Mittelewropaischer Hisenbahnverwal- 
ttungen, which comprises 110 member Administrations, which include, besides the Cen- 


(tral European ones, those of Switzerland, Denmark, Sweden and Norway, who took up 
fmembership in 1929. 
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THE UNITED RAILWAYS & ELECTRIC CO. 
OF BALTIMORE 


GOOD FOR ONE FARE. 
Luervs 8. Srorrs snd 


eye Nye 
2 2 8 46 Wa. H. Mursn, Receivers 


issuzp BY Division oF VOCATIONAL REHABILITATION | 
Stare Department of Eoucation | 


Secs SEN aaa tamale oa 


3 


bes 


Fios. 538 and 539. — Similar tickets issued 
by the Antwerp Tramways Co., and the 
Compagnie des Tramways d’Anvers which 
took over the working about 1884. (Red. 
3/4). 

Fie. 540. — Ticket issued by a Govt. Dept. 
over the United Railways and Electric Co., 
Baltimore. 


of them furnishes coupons free to its 
Associates and awards a 3 to 5.5 % com- 
mission to Agencies which issue tickets 
on their own account. 


There are five classes of coupons : 

Singles; 

Returns; 

Circular trips; 

Combined circular and return trips; 

Broken journeys. 

They have all been standardised (fig. 
535). The coupons have check stubs 
which are retained when they are deliver- 
ed to children; others are provided with 
route check stubs. 

Tickets for members of a party are 
overprinted with a red star. 

Return tickets have a central vertical 
white band 10 mm. (3/16”) wide. 
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Tickets available by all trains have a 
red vertical line 1 mm. (3/64”) wide. 


3. Tickets issued by Agencies. — Cook's 
Agency was one of the earliest to issue 
tickets and the 1841 ticket shown in fi- 
gure 178 was one of its first excursion 
tickets. The Gaze Agency followed and, 
for a long time, these two were the only 
Agencies to which certain countries, such 
as Switzerland, furnished special tickets. 
As a matter of fact, many Companies 
print and supply the tickets used by the: 
Agencies. More recently, the latter have. 
been authorised to print certain classes: 
of tickets themselves, especially books of 
combined coupons and fixed destination} 
booklets. To validate and keep a check 
on them, the Agencies have to submit! 
them to the Railway Companies concern-! 
ed, who, when taking stock, dry-stamps 
them (figs. 92 and 93). Then only havet 
they become proper tickets which are de+ 
livered and debited to the Agencies, lesss 
3 to 5.5 % commission. 


4. Issue by Administrations foreign 
to the railways. — These are mostly war} 
rants, got out by Administrations author+ 
ised to do so either by law or by som 
clause in the Companies’ statutes. 

Direct issue of tickets is exceptiona 
(figs. 536 and 540), save in occupied ter 
ritory (fig. 418), where the Authorities 
always do so, or on field railways (fig 
537) or over railways requisitioned b 
Government in war time (fig. 149). 

In most cases, to check the requisition 
they honour, the Companies issue e 
change tickets in return for them (fig: 
37, 410). 


PART H. 
| THE PHYSIOLOGY OF TICKETS. 


a) Placing the advertising matter; 

b) Companies’ advertising; 

c) Commercial advertising. 
CHAPTER XVI. 


COLOURS. 


ticket may be, it is essential to choose a 


isuitable arrangement of type, so that it 
lappear clear and distinct. This is parti- 
sularly important for Edmondson tickets, 
whereon space is very limited. A glance 
it figure 529 shows what ought not to be 
Hone in this respect. Yet, by a judicious 
Iehoice of type, colours and illustrations. 
Ipatisfactory results are obtained. 

| 

| 


In addition to indispensable informa- 
bion the text on Edmondson tickets may 
Hossibly include : 


a) Extracts from bye-laws or special condi- 
Hions which govern the use of the ticket; 


b) Recommendations to the passenger; 


11. Colour of tickets. 
2. Coloured markings. 
3. White spaces. 
“ 
CHAPTER XV. 
TICKETS LETTERPRESS. 
1. General. — Whatever the text on a 


CONTENTS. 
CHAPTER XV. CHapPreR XVIT. 

THE LETTER PRESS. THE PRINTING. 
ES General. 1. Printing processes. 
2. Language. ; 2. Typographical elements, 
}3. Extracts from bye-laws and regulations. 3. Colour printing 
4. Recommendations to passengers. 4, Overprinting. a 
5. Maxims and proverbs. 5. Printing on the hack of tickets. 
)6. Advertising matter : ie 


CHAPTER XVIII. 


ILLUSTRATIONS. 


Monograms and coats of arnis. 
Forgery prevention. 

Vignettes. 

Graphs. 

Artistie tickets. 

6. Pictorial advertisements. 


2 Cl He WIN 


c) Maxims, proverbs or quotations. 
d) Advertising matter. 
e) Pictorial matter. 


Extracts from regulations are essential; 
recommendations are not printed as fre- 
quently, nor is advertising or pictorial 
matter, but certain paper tickets, espe- 
cially in American booklets or strips, 
bear any number of rules and recom- 
mendations. To get them all in, very 
small type is necessary, so small that the 
public loses interest in it. 

There is quite an art in getting onto 
a ticket.of 1 3/16” <x 2 1/4”, having a 
surface of scarcely 2.7 sq. in., without 
unduly crowding it, the amount of text 
required, especially as it is essential that 
any particular item must be grasped at 
a glance by the passenger or the official 
whom it may concern. Yet the back of 


946 


the ticket is not often used, because « the 
passenger must turn it over to see what 
is printed there ». As, in taking hold of 
a ticket, there is a 50 per cent chance 
that the back be uppermost, the argument 
is hardly a sound one. 

Besides this a ticket does not remain 
intact long. The date is added to it — 
in a specially provided space — and what 
is worse, each official who examines it 
punches it or removes some portion of it. 
Yet such treatment should not interfere 
with the legibility of the remains. In 
countries such as Italy and Canada, spe- 
cial spaces are reserved for the nippers. 
But elsewhere, the body of the text should 
be so arranged that it does not reach to 
the edges of the ticket. 

When a stub has to be removed the 
items necessary for checking must appear 
both on the stub and on the body of the 
ticket (figs. 457 and 458). 

On some L. M. S. Ry. tickets there is 
a curious survival of requirements that 
have disappeared. A semi-circle used to 
be cut out of the upper edges of its inset 
tickets (fig. 558), which compelled the 
Company to space its initials accordingly 
and this practice was continued long after 
inset tickets had been given up (fig. 14). 


2. Language. — The « International 
Convention », which binds only those 
adhering to it, lays down that the cover 
of booklets of coupons must be worded 
in the languages of the countries in 
which the journey begins and ends (fig. 
535). The intermediate leaflets must be 
in the language of the country where the 
journey begins and may, at will, be in 


(1) In Europe one finds tickets printed entirely in Greek (fig, 549) 
Many countries have tickets printed in Arabie. ‘ 
Sudan, and Tunis; in Irak, the tickets are in Arabic and English; 


Tran, in Arabie only (fig. 541). 
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the language of the country passed 
through as well. These rules are not 
compulsory for internal journey tickets, 
nor do they apply to Companies outside 
the Union. 


EpMONDSON TICKETS are generally prin- 
ted in the language of the country of 
issue only, making it difficult for forei- 
gners to understand them, and even im- 
possible when the text is not in Roman 
type (1) (figs. 584, 544 and 543). This 
drawback is often met by using bilingual 
text, the second language being one un- 
derstood internationally, such as German 
in central Europe, French in the near 
East, English in the Middle and Far East 
(figs. 544 and 547). Some countries too, | 
have two if not three, official languages, | 
and their tickets must be understood by! 
all their people. The question is, there-} 
fore, an important one and has been sol-| 
ved in three different ways. 

The first consists in using the lan- 
guage of the district in which the ticket 
is issued as is done in Switzerland, where 
the Federal Railways have tickets printed 
in German, French or Italian, but one 
of these languages only on each ticket. 
The same method is now applied in Bel 
gium for French and Flemish tickets. 

The second system consists in givin 
the translation of each item on the ticke 
immediately after it, even if non-Roma 
type is used for one of the languages} 
Thus Franco-Flemish tickets are foun 
in Belgium, Erse-English tickets in Eire 
Anglo-Dutch in South Africa and, wit 
foreign type, Franco-Chinese in Indo. 
China and Anglo-Burmese in Burm 
(fig. 542). 


at or Cyrillic types. 
Bilingual tickets are used in Egypt, the 
in Syria, Turkey and 


: nt an ae (Ti9s. ? His 365), Chinese (fig. 543), and Corean tickets have no Roman | 
ext, Kinds OF local type are seen on Burmese (fig. 542) and Indian (fies. 54 I 
547) tickets, usually with English in addition, quae 
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tickets is generally arranged in this way, 

‘but this is not practicable when there is 
too much of it, as with the first Belgian 
scheme tickets. So part of the text was 
transferred to the back, and not long 
after, tickets were printed with each face 
bearing all the particulars in one of the 
two languages. 

The Warsaw-Vienna Railway had tickets 
printed in German on one face and Po- 
lish on the other; Czechoslovakian tickets 
are likewise printed in German and 
Czech. This is the more rational method 
(fig. 89), and is particularly suitable 
when one only of the languages uses Ro- 
man type. For instance, in Siam, En- 
glish is used on one side of the tickets, 
and Siamese on the other. 

On bilingual tramway tickets, the trans- 
lation usually follows immediately after 
he original text; the American band 
ickets give the Spanish or Franco-Cana- 
lian translation in an adjacent column 
Lftg. 253). 

There are few trilingual tickets save 
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Tickets in foreign type. (Red. 4/5). 


Fig, 541. — First Tvanian tickets (Persian Railways & Tramways Co.), 1887 — Arabic 
type only. 
Fig. 542. Burma Railway tickets — Bilingual English and Burmese — Category 
festivities. 
Fig. 543. — Hong Kong Tramways ticket, in Chinese only. 
The bilingual text of international in Palestine (Arabic, Hebrew and En- 


glish, fig. 550), in Cyprus (Greek, En- 
glish and Cypriot) and in India (English 
and a couple of dialects). 

The speLtinc of names has changed 
with the rulings of each country. Apart 
from such drastic changes as Oslo instead 
of Christiania, and Petrograd, then Le- 
ningrad, instead of St. Petersburg, phon- 
etic spelling is being applied to a certain 
extent in Holland, Belgium and Germany. 
The old « Coeln » has been « Céln », 
then « Kéln », and the spelling of all 
Dutch and Flemish names is being sim- 
plified. 


3. Extracts from bye-laws. — It has al- 
ways been the practice to state on the 
tickets that they are issued subject to the 
Companies’ bye-laws; the announcement 
is either on the front or the back (fig. 
13); in the latter case the fact is often 
pointed out on the front by means of a 
caption such as « see back » (fig. 569). 

As it is impossible to produce the 
entire text, only the most important 


Bilingual tickets with type in English and in various Indian dialects. 
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Rot Transferable 3rd Expres 
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eee hs DE $558 Ao 
7316 393 alate 
Fig. 544. — Madras & Southern Mahratta Ry. 
— In English and Mahratti. 
Fig. 545. — South Indian Railway — Catego- 


ry : Express train. 


clauses appear, stipulating the obligation 
to show the ticket on request and even 
to deliver it to the Company's servants, 
or stating its non-transferability, the 
ticket being personal to the holder. Warn- 
ing notices prohibiting tipping, etc., used 
also to be added where space was ‘avail- 
able (figs. 3, 4 and 48). 


It is amusing to note that the first 
Belgian railway tickets followed earlier 
customs so closely that the Company’s 
servants continued to call the carriages of 


BEOTPAQ — 
3EMYH 


Bpewt sa cua 7} 


: pasrea {8 
C7 000 Ys 080 pp, 


fe rion aaa Ly eo 


Tickets entirely printed in non Roman type. 


Fie. d48. — Jugoslavian State Railways — 
Available by any train — With detachable 
stub for issue to a child. 
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(Red. 4/5). 


Fig. 546. — Kutch Railway — Overprinted | 
with the ancient Hindu sign, the al 


Tig. 547. — Darjeeling-Himalayan Ry. 
Blank ticket. | 


various classes by the names that had pre- 
viously been used for horse-drawn ve- 
hicles. A charabane was a 3nd-class} 
coach, a stage coach (diligence) a 2nd- 
class one, and a « coach » (berline), a 
{st-class carriage. Thus smoking was 
prohibited 


. in stage coaches and charabanes (fig. 2) 


Special classes of tickets bear partic 
ulars of the rules or regulations specially 
concerning them. Cheap tickets advise 


se vie me 
o fi a 
2 we KYTAPDSIA <> 
© Bee TTPATIOQTRON. oa | 
ee : 49° ie 2 3 o 
(Red. 4/5). 
Fig, 549, — Athens-Peloponnesus Ry. — larg 


Roman numeral indicating class travelled i 
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the bearer that the Company did not ac- 
cept any liability in case of accident. It 
may be noted, however, that public opi- 
nion has recently induced the English 
Companies to grant concessions in this 
Matter. From May 1st, 1933, their non- 
ability was no longer maintained against 
holders of summer return or monthly 
tickets. In April 1938, the four main-line 
Companies decided to adopt the same 
course, making it retrospective as from 
December 1st, 1937, for day, half-day, 
evening and workmen’s tickets, so that 
mon-liability now only applies to the free 
passes or staff tickets, whether paid for 
jor not. 


Generally speaking, each Company sta- 


Palestine Railways 
PALESTINE & EGYPT LLOYD LTD. 
Pare P IR TD lS eg lal wy! 
> TEL AVIV (72) To HAIFA 
MOM — S38 OF Lae St ol 
FARE LP. 743 Mils 
PVE Are RNY 2 


His 2 Won /2 vpine 


(upon is valid ie: que journey only wrhin 30 days from date of isoue 
tpl Fb ga Te Ite ately 5 int Sm) on 
Le sang TERM er 30 Jos OMe mpess Aes int Ar ow 
DATE OF USE \ 
een yt fe 
| aoen axe fo 


h 550. — Palestine Rys. — Coupon in three 
nguages: Enelish, Hebrew and Arabhic. 
Red. 3/4). 


es on its tickets that its responsibility 
or accidents does not extend beyond its 
pwn system (fig. 425), and on transfers, 
i connection is not guaranteed and 
hat they must be used immediately or 
tse penalty or prosecution will follow 
fig. 27). 

Platform ticket holders may not enter 
Ihe trains (fig. 595); some American 
Hountermarks state that they must be 
ept in sight (fig. 285). 
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Advantage is taken of any increase in 
the size of the tickets to print a num- 
ber of further particulars. Coupon and 
other booklets are noticeable examples. 


4. Recommendations. — This class of 
statement is milder in character than the 
above, facilitates the work of the staff, 
and promotes the safety of passengers, 
for instance : 

Passengers should ascertain if they have to 


change carriages and where (London Brighton 
and South Coast Ry., 1861). 


Many American tickets beseech the pas- 
senger to take care of his countermark 
or ticket 

Which identifies accommodation purchased 
(figs. 6 and 8) 
and the slogan 

Read your contract (fig. 514) 
is of interest to all. 


Urban transport tickets, more than any 
others, bear a number of these admoni- 
tions (*). In Paris they tend to expedite 
the working : 

Do not obstruct the passages and the ser- 
viee will be speeded up. j 

Be ready to leave your seat so as to alight 
as soon as the vehicle stops. 


In London (L. C. C.) passengers will 
please : 


Pass along the passage; 

Have the exact fare ready; 

Not stand in the vestibule of a vehicle; 
Alight quickly. 


On the British Columbia Electric Rail- 
way Co., we find : 


1. Stop. 

2. Look. 

3. Listen. 

4, Wait until the car stops. 

5. Make sure another car is not 
from the opposite direction. 


coming 


(1) Transports en commun de la Région pa- 
risienne: London Passenger Transport Board. 
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This railway prints « don'ts » on its 
scholar tickets : 

Don’t play on the line. 

Don’t touch any cables. 

Don’t cross behind a car. 

Don’t alight from a car in motion. 

Don’t take any risks. 


5. Maxims and proverbs. — Some Com- 
panies print moral maxims on their 
tickets. In 1928, the Sado Cristovao Co., 
Brazil, issued tickets saying for instance : 

Reason is the light of the moral and intel- 
lectual world (fig. 552). 

The Barcelona-Ensanche-Gracia Tram- 
ways quoted several maxims on the back 
of each of their illustrated tickets : 


Get rid of your faults that people may love 
you. 


oses ont ensem- 
commencement, 


UREN EAN ONION AEN 
ao 6 a luz do 
© intel. 


org) oy 


Tickets with maxims on back (Red, 3/4). 
Figs. 551 a) and b). — Front and back of a 
Marseilles Tramways ticket, issued during 
the War. 
Fig. 592. — Back of a ticket of the Sdo Oris- 
tovdo Tramways (Brazil, 1908). 
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To meet one grateful action compensates for 
ingratitude, 

More recently, during and after the 
War, the Marseilles Tramways printed a 
whole series of them (fig. 551) : | 

| 

Retaliation is the justice of insults. | 

Ignorance begets presumption, and know- 
ledge, modesty. 

Don’t judge by appearances. 


In 1875, The London General Omnibu 
Company turned such sayings to accoun 
to promote better working (fig. 553). 
Drawing attention to the fact that : 


Honesty is the best policy, | 


it asked passengers to insist on receivin 
a ticket and see that it corresponded wit. 
the fare paid. 


6. Advertising. — A Company’s tickets 
| 


: AT rams 
SOE CAN THEN BOC OWLS Gene WOES IN FOUN REnTERCES 


a m Bay Gmesces. : = 


ancient 


Figs. 553 and 554. — Front and back of 
old card ticket of the London General Omy 
bus Co. Ltd. (Red. 4/5) — Advertising mg 
ter : puzzle on the back — Passenger 
cooperate in checking the conductor, 


AP. 005 
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form an excellent means with which to 
advertise, and they can serve the pur- 
poses of commercial advertising as well. 

It is as essential to use special type for 
this, as it is to do so for the ordinary 
text of a ticket. Not only must any ad- 
vertising be noticeable, but it must not 
be confused with the particulars relating 
to the journey. Negative type and vignet- 
tes are frequently called upon, besides 
colour and illustrations. 


6. a) Placing the advertising matter. — 
Although space is limited, especially on 
Edmondson tickets, advertising matter 
can be worked in both on the front and 
back, insets inserted into them, or sup- 
plementary advertising sheets added. 

Advertising matter may be inserted in 
the text itself (fig. 272), sometimes in a 
second colour, or it may be printed along 
the edges of Edmondson tickets (fig.563) 
| When there is not enough space, paper 
tickets are made larger at the top or bot- 
tom, or at either side. 


Se ee ee ae Dene ee (avd 


presente at ogi richiesta 
aa oe doppia asa. 


e ickets issued in Rome, about 
875. (Red. 4/5 ) — Printed by heliogravure 
vith illustrated fashion advertisements on 
\he front. 
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Advertising matter may also be over- 
printed right’ across, in coloured ink, 
through which the black ink of the 
ticket’s text can be read. 

Advertising on the back of Edmondson 
tickets is exceptional. A Company selling 
insurance tickets was the first to rent this 
space since 1871, from the Great Western 
Railway, and « Lipton’s Tea » took up 
the free space on others. Advertisements 
next appeared on Swiss and Belgian Light 
Railway tickets. After all, a ticket only 
remains a relatively short time in the hol- 
der’s possession, and to awaken his inte- 
rest it must be capable of amusing him or 
at least of attracting his attention. 

Road transport tickets may be retained, 
so advertising on them is frequent, 
whereas it is exceptional on railway 
tickets. 


INSET ADVERTISEMENTS. — So as to in- 
crease the space available for advertising 
matter, the Alta Italia Railway had tickets 
made in 1885, with a pocket on the back, 
containing a thin folded sheet of adver- 
tisements : if was hoped that the passen- 
ger, if a man, would withdraw it during 
some idle moment or, if a lady, out of 
curiosity. There were 20 separate adver- 
tising spaces on each side of the sheet, 
of which 10000 were printed, to be had 
at 15 frances each. 

The pocket was somewhat expensive to 
make, so other tickets were manufactured 
without it; instead of placing the sheet in 
the pocket, it was slipped into the ticket 
itself which was hollowed out for the 
purpose. The Italian Mediterranean Rail- 
way first used them in 1899 (fig. 556) ; 
they appeared in 1900 at the Paris Exhi- 
bition (fig. 561), next on the P. L. M. and 
the Hungarian State Rys. in 1908 (figs. 
507 and 559). 

The same idea has recently re-appeared 
in a modified form, a thin card inset tak- 


- 12.) 
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Bon, 0: ager te. aye 
Hollow tickets containing tissue paper advertising sheets. (Red. 4/5). 
Fig. 556. — Mediterranean Railway, 1889. — This was the standardised type of many 
Italian lines of the period, 
Fig, 557. — P. L. M. Railways ticket; 1908. 
Fig. 558. Ticket and inset, L, M. & 8S. R. — Category : Blanks for through journey. 
Wie, 559. — Hungarian State Rys, ticket, 1908. 


ing the place of the folded sheet of adver- 
tisements. The Insets Development Co., 
Lid., was formed in London to work the 
patents covering the ticket machines and 
the special Mones-Cross tickets (*). 
Should the passenger lose his interest 


lt DEE 


(1) British patents, No, 262.522 for the 


machines 


in these inset tickets, the Company migh 
stimulate it by offering prizes to person 
collecting them, or by insuring the holder 
against accidents on condition that he had 
previously withdrawn the inset. The Com 
pany’s prospectus estimated at 800 mil} 


and 310.789 for the tickets. 
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Fig. 560. — Monteverde patent ticket with 
) duplicate advertisements — Florence Tram- 
ways. (Red. 3/4). 


advertisements — Moét & Chandon’s boats, 
Paris Exhibition, 1900 (Red. 4/5) — En- 
graved by Devambez. 


lions the number of tickets issued an- 
qually in Great Britain and at 7,480 mil- 
lions those issued in other parts of the 
world, excluding France, India, Australia 
jind South America. 

f The prospectus stated it entered into 
fontracts with the Great Indian Penin- 
Hula Ry. (68 millions of tickets annually), 
the London, Midland and Scottish Ry. 
i for 250 millions per year) and the Bel- 
Fast and County Down Ry. (for 1 1/2 
Inillion). 

? Figure 558 shows an L. M.S. Ry. ticket 
ind an inset. The machine producing 
hem was of the four-bank type, and 
vorking to capacity produced 4 times 208 
832 tickets per minute or 50,000 an 


{ 
| 


sFig. 561. — Hollow ticket containing sheet of 
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hour. The cost price was estimated at 
1/5 to 1/4 penny per thousand, or at 3 
shillings, inclusive of all overhead char- 
ges and commissions. 


The scheme was given up after a short 
while. 


PapER TICKETS may be DUPLICATED with 
a sheet of thin paper, intended solely for 
advertising purposes, and lightly attached 
to them, enabling both to be read. 

The Italian engineer Monteverde even 
patented a process for the purpose, which 
was tried by the Florence Tramways. The 
advertisement sheet was attached to the 
outer edge of the tickets and bound in 
blocks with them (fig. 560). 


6. b) Advertising by the Companies. — 
DIRECT ADVERTISING consists in printing, 
on the back of Edmondson tickets, some 
text setting forth the advantages offered 
by certain fares or train services (1). Red 
letterpress is often used so as to attract 
attention. 

Certain English road transport under- 
takings appeal to sentiment. The « Thank 
you » of Woodbridge, and the declaration 
by the Liberty Buses that they are 


Owned, driven, run and maintained by ex- 
service men 


are characteristic instances (figs. 564 and 
565). The Toronto tickets which say that 


In Toronto nobody pays rates to support 
the public transport services... 


are of the same kind. 


A fine landscape or monument to be 
seen on the system is often reproduced 
on paper tickets (figs. 440 and 566); and 
souvenir tickets are even issued with 
these pictures. In Austria, picture-post- 


(1) Metropolitan Ry., Southern Ry. 


H 
( 


(NERO BERG BAHN,” 
<> 1 BERGFAHRT > 
QQ), TALFAHRT istam ()- 
he Losungstage eingeschlossen. Qn, 


we e 


Advertising on soft card tickets. (Red. 4/5). 


Fig. 562. — The well known « Pear’s soap » 
advertisement on the back. 

Fig. 563. — « Bireka > type ticket — Nero- 
berg Ry. — Advertisements along the edges. 
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fiir die Ausfugsziele 


Heiligenblut, bzw. Glocknerhaus--Franz-Josefs-Hihe 


(Mitte Juai bis Mitte September) | 
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Fig. 564. — A message on the back — Bie 


Bird Buses, London. 


Fig. 565. — Message inspired by feelings the 
prevailing — Liberty Buses, London. 


Fig, 567. — Souvenir ticket of a trip in t}) 
« Flying Yankee », Boston & Maine ary 


Maine Central. (Red. 3/4) — Metallis# 
aluminium paper. 
<—+ Fig, 566. — Ticket with halftone illusti 


tion (Red. 3/4) — Heiligenblut, Austria - 
Available for five days. 


SEPTEMBER 1938 


Fig. 568. 


lcard tickets have even been produced, 
ith a fine picture on the back, the front 
being a postcard with the ticket items 
printed in a corner (Hungerburg Ry,., 
Innsbruck). 

| The Chicago and Eastern Illinois Rail- 
way 
Hopes that its excursionists will patronise 
mit again. 

It adds a special tear-off advertisement 
form, and asks its patrons to post it filled 
rin with their name and address. 


if 7 re Sut couenacueanamees ssarhontte como ema 


__ SOUTHERN RAILAAY. 
“TO vi MistT As ASHFOR, ORD. WORKS. 
KS (0.2) Hither Green to (No.2) ee) 

OQ ASHF ORG (KENT) & BACK o 


FOR. CONDITIONS-SEE-BACK, fama 
ie ccgrcae ao DS 


En rn een are ne See 


CHELTES Au 


Indirect railway 


ig. 569. 
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Offset three-colour 


advertising. 
— Visit to Ashford Works on date 
shown — Southern Railway. 

¢ Fig. 571. — Half-day excursion, returning by the « Cheltenham Flyer », Great Western Ry, 
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ae (Red. 3/4). 
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Finally, in connection with certain 
trains, souvenir advertisement tickets are 
issued for inaugural trips (fig. 568), or 
for limited trains, like the metal foil 
ticket of the « Flying Yankee » (fig. 567). 


INDIRECT ADVERTISING BY THE COMPANIES. 
This form of advertising, inevitably 
the most effective, is derived from cir- 
cumstances, the ticket merely giving a 
conerete form to an idea that happens to 
be afloat. Thus special tickets are issued 
for excursions organised for visiting en- 


ie 
I : 
i fay CENTENARY QF RAILWAYS. Fee | 


HALE. P DAY. ‘EXCURSION: adh og 
ce 


(Red. 4/5) 
Fig. 570. — Centenary of railways. — 
Railway propaganda. 
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gineering features or works (fig. 569) ; 
for propaganda trips to popularise cer- 
tain crack trains such as the « Chelten- 
ham Flyer » (fig. 571), or free travel in 
special trains to holiday resorts which 
the Company wishes to develop. Such 
trips are even run to places where land 
is being divided up into lots, in order to 
raise its value (fig. 572). 
Commemorative tickets were printed on 
the earliest Edmondson presses when the 
Railway Centenary occurred (fig. 570). 


Pigs. 573 and 574. — Back and front of ehromo-lithographed tickets of the 
Oliva Omnibus Oo., Madrid — Issued about 1875. (Actual size.) 


MEANS OF INCREASING THE SALE OF TICKETS 
PURCHASED FOR THEIR OWN SAKE AND NOT 
FOR THE ACCOMMODATION THEY GIVE A RIGHT 
To. — In early years, Transport Companies 
sought to attract patronage by the most 
unexpected means and incited the public 
to buy tickets, even though they were not 
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Fig. 572. — Free ticket, Buenos Ayres & Bel- 
grano Ry., 1907 — For purchasing lots 


(Red. 4/5). 


going to use them. With this objec 
they used the publicity ideas current 
the time. 

From 1865 to 1880 there was a cra: 
for collecting pictures; so, prizes we 
offered for the most complete series th 
had been got together. The Liebig chr 


a Se 
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molithographs, pictures in packets of ci- 
garettes or of chocolates, Tuck’s picture 
postcards, all come from the same idea. 
If less is known of the activities of the 
early tramway and bus Companies in the 
matter, it is because their pictorial tickets, 
always much sought after, are no longer 
to be found (figs. 573 to 576); we shall 
describe them in chapter XVII, which 
deals with illustrations. 


| REcREATIVE PUBLICITY, — Another way 
to attract attention to tickets was to print 
puzzles or riddles on them. There were 
tickets of this kind in London — those 
of the « Egyptian Hall » — and in Ant- 
}werp, where a number of series were 
printed, each with a person’s face, con- 
cealed in the design, and which the pas- 
senger tried to discover (figs. 554 and 
Dai). 


LOTTERY TICKETS. — The vogue of the 
lottery was soon taken advantage of. At 
Rio de Janeiro it was such that lotteries 
were prohibited. This induced the Zoo- 
logical Garden Society to print booklets 
of 25 tickets, each showing a different 
animal. Lots were drawn daily and the 
holders of the winning animal drew 24 
times the money they had put down. 
Without worrying about visiting the gar- 
dens the public kept on buying and buy- 
ing. And the Authorities renewed their 
prohibition again and again. 


The Tramway Companies next took up 
the idea, but without going as far as to 
start a lottery. They also printed sets of 
itickets belonging to given series each 
bearing a different picture. Thus sets of 
‘animals were issued (Carris Urbanos Co., 
w\ftg. 273), collections of portraits of sove- 
reigns or of comedians (figs. 500, 501 
and 635), music hall artists (figs. 637, 
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Fig. 575. — Tickets issued by the Oliva Om- 


nibus Co., Barcelona, about 1875, with chro- 


mo-lithographed illustrations. (Red. 4/5). 


643 and 644) and views of towns (figs. 
270 and 275). 

The idea of combining a lottery with 
tickets continued to spread over Central 
and South America. Sometimes the 
tickets bore numbers which participated, 
through the medium of the Company, in 
official lotteries; sometimes the Compa- 
nies gave a portion of an actual lottery 
ticket in exchange for packets of used 
tram tickets [page 705 (169) and figs. 
384 to 386). 


Fig. 576. — Old lithographed tickets issued in 
Madrid, with costumes of characters in the 
light opera « La Mascotte ». (Red. 4/5). 


Advertising on 
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National Tramways tickets, 
Antwerp. (Red. 3/4). 


. — Puzzle on back — About 1878. 


8. — Advertising in the text on front. 


European lotteries also involved trans- 
port tickets. A large Paris daily set up 
competitions with Metro tickets and of- 
fered a daily prize to the holder of 3 
tickets selected at random. 
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| 
ig. 579 a) and b). — Old Turin Tramway 
tickets, about 1875, with illustrated adv 
tisements in chromotype. (Red 4/5). | 


Fig. 580. — Printer’s humorous advertisem) 


on back. (Red. 4/5). 

Fig. 581. — Back of London ticket, adve 
ing being in the form of imitation fare | 
tions. . 
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Using imitation Edmondson tickets for advertising. 


Fig. 582. — An Australian furnishing Co. 


(Red. 4/5). 


Fig. 583. — Scottish political canvassing. 


Fig. 584. — British theatrical advertising. 


6. c¢) Commercial advertising is parti- 
cularly developed in England, on the 
backs of road transport tickets; it is often 


urther railway ticket advertising (Red. 4/5). 


Pigs. 585 and 586. — Uniform fare coupon, 
Manhattan Railway, and « Sporting and 
Turf Record » advertisement. 

Safety background in both cases. 


humorous, such as the advertisements of 
a printing establishment or a well known 
soap manufacturer (figs. 580 and 562). 


GRATUITOUS TICKETS. — In 1855, French 
interests formed the Compagnie Générale 
des Omnibus de Londres (*) which en- 
deavoured to improve the wretched omni- 
bus services then existing in London. 
They introduced the correspondence ti- 
cket system (of which more elsewhere) 
and from Jan. (1st, 1857, started selling 
tickets in advance with a discount of 
2 shillings in the pound. It is said as 
many as 10,000 tickets were sold at the 
Company’s Strand office the first day. 


The stores were not slow to put this 
to use for advertising purposes. Whole- 
sale manufacturers and particularly drap- 
ers and haberdashers purchased packets 
of discount tickets and retailed them to 


Omnibus Company >. 


(1) For fear of hurting public feeling, the cars bore an English title « The London 
And in 1858, the Company was turned into a British concern. 
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their patrons. They even went so far as 
to give them for nothing. Towards June, 
the Company thought of reconsidering 
their decision and in October, the advan- 
ce sale of discount tickets was discon- 


tinued. 
DoUBLE-PURPOSE ADVERTISING. 


This 
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concerns both the Transport Companies 
and either advertisers or statesmen, and 
consists in tickets issued in imitation of 
a railway or tramway ticket. The idea has 


often been used and is not without effect, 


especially during election time (figs. 582 
to 586). 
(To be continued.) 


[ 623. 14] 


In the « Organ fiir die Fortschritte des 
Hisenbahnwesens », No. 7, of the 1st 
April 1937, Mr. Ch. H. J. Driessen, Chief 
Permanent Way Engineer of the Nether- 
jands Railways, gives particulars of the 
jew methods recommended by the Tech- 
uical Commission of the Central Euro- 
yean Railway Union for calculating track 
‘components, 


These formule are based on a large 
vumber of experiments and detailed in- 
estigations; they are very simple and 
onsequently of very great practical va- 
ue, and are reproduced below : 

The bending moment under the load of 


‘n intermediate wheel is calculated ac- 
ording to the formula : 


ht — 12m -n—T(m+n) +4 eC 
16 [3 m - n—(m + n)] 


For a wheel of an end axle, the for- 
wla to be applied is : 


Qn — 
Me Syane Reral xX Gea. 
16 (3 n — 1) 


The letters have the following mean- 
mes (fig. 4) : 

M — bending moment in kegr./cm. 
/m and n = the ratio of the distance 
tween the centre of the axle causing 
ie bending moment and that of the next 


nir of wheels on each side of it to the 
eeper spacing (centre to centre). 


{X—7 


Method recommended, by the Central European Railway Union, 
for calculating permanent way components. 
(Verein Mitteleuropdischer Eisenbahnverwaltungen), 


by P. KANDAOUROFF, Engineer, Paris. 


G = pressure of the wheel causing the 
moment (half the axle load), in ker. 


a —= distance between centres of sleep- 
ers. 


g g = 


LER eS See) i 


Taeen le 


The coefficient of increase to allow for 
speed is to be calculated from the for- 
mula : 


yz 
30 000 


V being the speed in km./h. 

In the case of worn rails, the fatigue 
strength should be limited to 1500 to 
1600 kgr./em? (21335 to 22760 Ib. per 
sq. in.) when taking the speed into ac- 
count by introducing the coefficient of 
increase given above. In the case of new 
rails when the speed is allowed for, the 
stress should be limited to 1100 kgr./cm? 
(15 645 lb. per sq. in.) so as to cover fu- 
ture wear. 

The calculation of the value of the 
coefficient of G . a in the formula for 
M is simplified by a diagram given in the 
paper. It is reproduced herewith (fig. 2) 


Kale 
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after extending it to include the smallest 
values of « n » most frequently met with 
in practice, and leaving out the part re- 
lative to the large values of « n », which 
are now rarely used. 

The pressure transmitted by a sleeper 


a 


A G 
should be calculated from the formula —, 


in which G is the mean load on the two 
pairs of wheels on each side of the sleep- 
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(abscissee) in the formula M =u. Ga. 
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tance icone the centres of the whee) 
and that of the sleepers. 


Recommended practice is to us 
13 000 kgr, (12.8 Engl. tons) as the lod 
transmitted by one sleeper in existir 
track, and 10000 kgr. (9.84 Engl. tons 
for proposed new lines when taking inl 
account the increase factor due to tl 


speed. | 


| 
er and n, as before, the ratio of the dis 
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In 1888 — fifty years ago — the rail- 
way world was stirred to excitement by 
\the last of the famous railway races to 
} the north. It is singularly appropriate, 
therefore, that 1938 should see the in- 
troduction of two new trains for the 
« Flying Scotsman » which commenced 
running between King’s Cross and Scot- 
land in July. 

These trains have been built at the 
| Doncaster Works, to the designs of Sir 
Nigel GresLeY, C. B. E., the Chief Me- 
| chanical Engineer, and in contrast with 
their famous predecessors, the « Silver 
Jubilee » and the « Coronation », they 
are not finished in special colours but 


Brake third . 
Third class . 
Composite locker . 
Third class . 
Buffet lounge 
Third class . RE A 
Third-class restaurant car. 
Kitchen car . ee 
First-class restaurant car . 
First class 
Third class . 
Luggage van. 
Excluding the restaurant cars, the 
thirds. 


The total weight of the train is 426 


Summer 


RECENT DEVELOPMENTS 
IN RAILWAY PRACTICE. 


New < Flying Scotsman » trains, London 
and North Eastern Railway. 


in the familiar varnished teak of the 
L. N. E. R. rolling stock. 

The « Silver Jubilee » and « Corona- 
tion » trains are of the « limited » type 
in that the whole train runs between 
two points only, and all seats must be 
booked. The « Flying Scotsman » pro- 
vides a different type of service, the 
frain dividing at Edinburgh and serving 
Glasgow, Perth and Aberdeen. Such a 
service naturally influences the design 
of the trains with regard to both seat- 
ing and restaurant car arrangements. 

The new trains, which have been put 
into the 1938 Summer workings, are of 
the following formation : 


working. 
Passengers 
Se 
First Third 

—— 24 Aberdeen 

— 42, > 

2 2) > 

— 42 Edinbureh 

-— 20 — > 

— 42 > 

— 42 > 

— > 

36 » 

24 — > 

= 42 > 

= — > 
seating capacity is 36 firsts and 213 


tons. 


First-class restaurant car. 


"Io SUIUIP ss¥[d-patty, 
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For the Spring working two additional vehicles are included, the actual forma- 


tion being as follows : 


Spring working. 


Brake third . 

(CWO 5 5 & © 5 ao 9 6 
Composite locker : 
Third class 

Third class 

Buffet lounge 

Third class by Ea 
Third-class restaurant car. 
Karsehenscar =) ae F 
First-class restaurant car . 


Ini, GRRE 5 o 5 
Composite locker 
(iim! GREE: . 5 9 3 
Luggage van. . . 


The total seating capacity exclusive of 
restaurant cars is 60 firsts and 258 thirds. 

The total weight of each train is 503 
tons. 

Thirteen vehicles only are used in the 
Winter working, the Glasgow, Perth and 
Aberdeen portions being formed as in 
the Spring working, and the leading 
third class carriage in the Edinburgh 
portion omitted. 

The passenger accommodation through- 
out the train, with the exception of the 
buffet lounge and the restaurant cars, 
is arranged in corridor vehicles, and 
every effort has been made to ensure 
the maximum of comfort for the indivi- 
dual passenger. 

The sound insulation which has been 
so successfully used in the « limited » 
trains has also been applied to the 
« Flying Scotsman ». Double glass is 
employed throughout, and acoustic blan- 
ket is used to insulate the sides and the 
roof. The floor insulation, in addition 
to compressed felt between the floor- 
boards, comprises sprayed asbestos be- 
low the floor, supported on corrugated 
steel sheeting. Finally, the whole train 


Passengers 
oe 


First Third 

F = 24 Glasgow 
12 24 > 
2 21 Perth 

See aes — 42, Edinburgh 

= 42 » | 

pte = 20 = > | 
— 42 > | 
— 42 > | 
a= — > 
36 = » 
24 cae >» : 
12 21 Aberdeen 
= 42 > 


fo — = >» 


is fitted with the Stone’s pressure venti-+ 
lation apparatus. | 
Varying colour schemes have been 
employed throughout each train, the 
walls in all cases being covered with 
Rexine. | 
The first-class compartments each sea} 
four passengers, the walls and ceilings 
being covered with peach coloure 
Rexine. The smoking compartment) 
are upholstered in a blue and fawn u 
cut moquette with sponge rubber filling 
to the headrests and armrests and sp 
cial spring fillings in the seats, whils 
a silk covered cushion is provided fo 
each passenger. Curtains of figured bl 
silk lined with silver satin are provide 
at each side window. The floor is co 
ered with a blue Wilton rug, and t 
whole of the metal fittings are chr 
mium plated. The compartments are e 
ceptionally well lighted, a 30-watt sing} 
light fitting being fixed in the ceilin 
and 30-watt reading lights at each pa 
senger seat. Each compartment is fitt 
with special « no-fume » ash trays. 
The non-smoking compartments aj 
similarly arranged with regard to seag 
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and fittings, but red is the predominant 
colour, whilst flowered fawn uncut mo- 
quette is used as the seat covering. 

A special feature of the first-class 
coach is the exceptional width of the 
corridor. The first-class corridors 
throughout the train are covered with 
blue carpet, with a sponge rubber un- 
derlay, and the vestibules with cocoa 
fibre mats. The whole of the corridors 
and vestibules are lined with flush pa- 
nels of polished teak. 


The scheme of decoration chosen for 
the third-class compartments has _ pro- 
duced an air of spaciousness and light. 
The walls are covered in peach coloured 
rexine and the seats are upholstered in 
fawn and brown uncut moquette. The 
provision of special spring fillings has 
ensured an exceptionally comfortable 
seat. 

The metal fittings are chromium plat- 
ed, with the exception of the ceiling 
light which is of Alumilited aluminium. 
This fitting has a 30-watt lamp, and each 
compartment is also provided with four 
15-watt shaded reading lamps above the 
seat backs. 

A hair mat is also provided in each 
compartment. 

The restaurant car set is the only arti- 
culated vehicle on the train and com- 
ipbrises first and third-class saloons with 
an electric kitchen between. The third- 
class saloon follows orthodox practice, 
the seating being arranged in separate 
smoking and non-smoking saloons. 


The ceilings and upper portions of the 
saloon walls are covered with cream 
jRexine, whilst the lower portions and 
Moors are of Rexine having a shagreen 
Vinish with a dividing band of red. The 
Jado line, door architraves and ceiling 
jittings are of aluminium with Alumilite 
inish. The upholstery material is fawn 
ind red uncut moquette. 

The first-class saloon is a distinct de- 
parture from the usual standards and is 
t development of that in the « Corona- 
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tion » train. Each section of six seats 
is separated from the next by means of 
a light metal partition which is panelled 
in « Perspex », a transparent synthetic 
resin. This material is also used in the 
saloon intermediate doors. 

The colour scheme is blue and silver 
relieved by the warmth of the carpet of 
bois-de-rose. The covering for the upper 
walls and ceiling is of pale blue Rexine 
with Rexine of a darker blue below the 
waist, the whole being framed and fi- 
nished with Alumilited aluminium ex- 
trusions. 

The rose coloured, silver lined cur- 
tains provide the necessary foil to the 
powder blue upholstery of the chairs, 
the plain antimaccassars of which are 
also outlined in rose coloured embroi- 
dery. 

The luggage rack above each window 
is also of aluminium with Alumilite fi- 
nish and incorporates a 30-watt lamp at 
each end, the provision of a 30-watt ceil- 
ing fitting completing the illumination 
of each section. 

The electric kitchen equipment fol- 
lows the practice successfully employed 
in all the latest L. N. E. R. trains, stain- 
less steel being extensively used. 

The range comprises a boiling top, one 
steaming and two roasting ovens, the ve- 
getable boiler being a separate unit, 
placed conveniently adjacent to the 
sinks. Hot water for general purposes 
is provided from tanks in the corridor 
roof. A hot cupboard and coffee machi- 
ne, together with a large electric refri- 


gerator completes the kitchen equip- 
ment. 
Separate pantries are provided for 


serving the first and third-class saloons. 

The power for the cooking apparatus 
is obtained from two axle-driven dyna- 
mos, each of 10 kW. output, and a bat- 
tery of traction type cells with a capa- 
city of 210 ampere-hours. 

A novel feature of the train is the pro- 
vision of a buffet-lounge car in which 
light refreshments may be obtained. 
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First-class corridor compartment. 


This vehicle is entirely independent of 
the restaurant cars and is intended for 
the convenience of passengers who do 
not require to avail themselves of the 
full restaurant-car service. The pantry 
equipment is all-electric and comprises 
a coffee machine, automatic toaster, ice 
cream cabinet and refrigerator. 

The buffet saloon has been decorated 
to the designs of Messrs. Acton Surgey, 
and seats twenty passengers at small ta- 
bles. 

The scheme of interior decoration dif- 
fers in each train. 

In one scheme the walls are covered 
in silvered green Rexine, whilst the pa- 
nels below the windows are of silver 
Rexine with a pink tinge. The ceiling 
is painted cream, whilst the stepped sur- 
rounds vary from pale green to the green 
of the Rexine. Mirror pilasters with etch- 
ed ornamentation divide each passen- 
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ger section, whilst the whole of the cor- 
nices, window surrounds, arches, and 
ceiling ornaments are of Alumilited alu- 
minium. Curtains of striped green, yel- 
low and black with red braid are provid- 
ed at the outer and corridor windows, 
and the floor is covered with brow 
cork tiling. The chairs are upholstered 
in green. 

In the buffet car of the other train the 
predominant colour is rose with maroon 
upholstery on the chairs. 

Adjoining the buffet is a ladies lounge 
and toilet room provided with settee, 
dressing tables and two washbow!s. 

The toilet compartments are simila 
throughout the train, the first clas 
being decorated in green Rexine, an 
the third class in yellow. The coloure 
washbowls and sealed hoppers matclt 
the Rexine finish, whilst the hot and 
cold water supplies are obtained from 
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solenoid controlled valves operated by 
means of push buttons. 


The whole of the train is supplied 
with fresh filtered air by means of elec- 
trically controlled pressure ventilation 
apparatus, which during cold weather 
automatically warms the air to a com- 
fortable temperature. In summer time 
filtered air is delivered at atmospheric 
temperature. 


The ventilator power unit is placed 
on the underframe and delivers the air 
at floor level by way of insulated ducts, 
the vitiated air being discharged through 
grilles into the roof duct connected to 
extractor ventilators. 


For those who prefer direct ventila- 
tion, deep sliding ventilators with a lar- 
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ge opening are provided in each com- 
partment and in the corridors. 

The train is electrically lighted 
throughout each vehicle, with the ex- 
ception of the kitchen car being fitted 
with its own axle driven dynamo and 
double battery which also provides po- 
wer for the pressure ventilation unit. 

The whole train is coupled by means 
of buckeye automatic couplers connect- 
ed to india-rubber springs, and the gang- 
ways between the coaches are Pullman 
vestibules. 

The coach bodies are built of teak and 
are mounted on steel underframes of 
welded construction, whilst compound 
bolster bogies ensure that the riding 
shall be of the high standard associated 
with the L. N. B. R. 


NEW BOOKS AND PUBLICATIONS. 


[ 628. 144.2 & 686. 2] 


LAMALLE (U.), Ingénieur Civil des Mines, A. I. Lg., Assistant General Manager of the 


Belgian National Railways Company. 


— Cours d’exploitation des chemins de fer. 


Tome III: Pose de la voie en courbe (Railway Operating Course. Vol, Ill. —. Track 


laying on curves, 


2nd edition). — 1 vol. (10 x 8 inches) of 42 pages, with 42 figures. — 


1938, Louvain, Librairie Universitaire Ch. Uystpruyst, Publisher. 


As the reader will be aware, the laying 
of track on curves raises special pro- 
blems, the additional factors involved 
being as follows : 


1. The extra width or gauge widening; 


2. The superelevation of the outside 
rail in order to obtain the cant necessary 
to counteract the effect of centrifugal 
force; 

3. The transitions, usually parabolic, 
between the superelevated section of rail 
and the adjoining sections; 

4. The use of shorter rail lengths on 
the inside in order to keep the joints op- 
posite to each other. 

These peculiarities of track laying on 
curves are dealt with clearly and syste- 
matically by Mr. LamMALLe in Volume ill 
of his Course of Railway Operation as 
taught at the University of Louvain. 

A special chapter is devoted to the 
tolerances allowed by the majority of 


[ 388. (02 (.43) J 


Reichsbahn-Handbuch, 1937 (Manual of the German State Railways for the year 1937) } 
compiled by the Railway Department of the German Ministry of Communications. 
A volume (8 X 6 inches) of 252 pages, with 2 coloured inset maps. — 1938, Leipzig; 
Published by the « Verkehrswissenschaftlichen Lehrmittelgesellschaft m. b. H. >. (Price, 


paper bound: 8.70 Rm.) 


The aim of this publication, which was 
first issued in 1927, is to present a pic- 
ture of the organic structure of the Ger- 
man State Railways; it replaces to some 
extent the handbook published at one 
time by the Prusso-Hessian Railways un- 


Railways in determining the supereley- 
ation. 

Reduction of cant must be examined 
from the point of view of safety or sta- 
bility of vehicles passing over the line. 
smooth running and comfort of passen- 
gers, and wear and tear of stock. 

After discussing these aspects at lengih| 
Mr. Lamalle concludes that a certain pro: 
portion of the centrifugal force may b 
left uncompensated for, and citing thd 
German practice as an example, consil| 
ders that the theoretical degree of can) 
as calculated for the maximum speeq 
can be reduced without danger by 94 
mm. (3 9/16 inches), a thesis admit 
during the deliberations of the Railwa 
Congress — 13th Session, Paris, 1937. | 

Finally, the author deals with the vet 
tical transition curves necessary betwee 
the gradients of different slopes, in orde} 
to give a progressive change of slop 
without jar. 

! 


der the tittle of « Service Information 
(Geschaftlichen Nachrichten). 

Three editions followed the first : 01 
in 1929, another in 1933, and, finally, | 
1937, the one now under review. 
successive editions have taken into aj 


| 
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count the alterations which have occur- 
red in the international organisation and 
in the legal regulations governing the 
railway system. The work has become 
a valuable aid to the servants of the 
German Railways and must render great 
services to trading and industrial inte- 
rests in facilitating their relations with 
the Railway. 

The two opening chapters relate to 
organisation, the first dealing briefly 
with the duties of the ministerial depart- 
ments responsible for all questions of 
communications and transport. The se- 
(cond gives a longer and exhaustive ana- 
ilysis of the whole of the German State 
Railway Administration. 


] 624 (.43) ] 


Under the above tittle, Dr SCHAPER, 
following the general outline of a lecture 
given by him in England, in 1937, sur- 
veys the progress in bridge construction, 
made in Germany during recent years. 

| Generally speaking, the German Engi- 
jaeers have endeavoured to improve the 
qualities of the steels used, and have had 
‘ecourse to new methods of conception 
und execution, making it possible to give 
he structures some claim to architec- 
ural beauty. 

The progressive increase in loads due 
0 heavier locomotives and rolling stock, 
ind the desire for economical structures 
pf graceful aspect, have led the German 
jteel producers to evolve a steel known 
is « St. 52 », which may be said to have 
. safety factor 50 per cent. higher than 
hat of the « St. 37 » commercial steel in 
rdinary use. 

The « St. 52 » steel has proved to be 
jharticularly suitable in the case of road 
ridges where the proportion of stresses 
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The third chapter contains detailed 
statistical data regarding lines, rolling 
stock and other equipment, operating re- 
sults and the trend of traffic. 

Under the heading of « Miscellaneous » 
the fourth and last chapter gives, inter 


alia, a short review of the rates and 
fares in operation. 


The handbook includes a separate map, 
in colours, drawn to a scale of 1 in 
1 500 000, shewing all the railway lines in 
the country, divided into Regional Mana- 
gements; also the motor ways now open, 
under construction or projected. 


136 WE 


_Geh. Baurat Dr.-Ing. chr., Dr. tech. h. c. G. SCHAPER, Reichsbahndirektor. — Neue 
deutsche Forschungsarbeiten und Ausfuhrungen auf dem Gebiete des Stahlbriickenbaues 
(New German research and practice in steel bridge construction). — A pamphlet (6 3/4 
Xx 9 3/4 inches), of 60 pages, profusely illustrated. Abstracted from the review « Der 
Bauingenieur », Zeitschrift fiir das gesamte Bauwesen, 1937, No. 37/38. 


due to dead weight is high as compared 
to those due to live loads and also, for 
similar reasons, in the case of railway 
bridges of long span. 

For railway bridges of short span, 
where the stresses due to moving loads 
predominate, « St. 37 » steel retains cer- 
tain advantages. 

The use of « St. 52 » steel instead of 
the « St. 37 » grade for large structures 
makes possible a saving in cost of up to 
15 per cent. 

Dr. ScHarper then describes at some 
length the application of welding to the 
metal framework of bridges. 

In 1930, after exhaustive researches, 
the German State Railways put into sery- 
ice an experimental railway bridge of 
10 metres (32.8 ft.) span with main gir- 
ders of solid web type. 

This bridge has now given satisfaction 
in service for more than 6 years, during 
which time about 230000 trains have 
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passed over if, and a thorough examin- 
ation at the Berlin-Dahlem materials test- 
ing laboratory has not revealed any de- 
fects, although some of the welds were 
carried out in 1930 by methods now 
abandoned. 

All the welded bridges which have so 
far been constructed, both road and rail- 
way, are of the type with main girders 
with solid web. 

The German Engineers are not yet en- 
tirely satisfied as to the behaviour of 
joints in trellis girders. 

Dr. ScHarer then summarises the ad- 
vantages of welding, chief of which is 
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Elsners Taschenbuch fiir den Reichsbahn-Kraftverkehr (Elsner’s Handbook for the road 
and rail motor traffic of the German State Railways), 1938 (Third year). — One volume 
(6 1/4 x 4 3/8 inches) of 442 pages with many figures. — 1938, Berlin, Otto Elsner 


Verlagsgesellschaft. (Price: 3 Rm.) 


In the June 1938 issue of the Bulletin, 
we reviewed the Elsner Locomotive and 
Rolling Stock Repair Shops Handbook. 
For the last three years the same firm 
has published a similar book covering 
petrol or diesel-engined stock, i. e. the 
German State Railways road motor cars 
and lorries, small shunting engines, rail- 
CALS: VelCre. 

The 1938 handbook can be subdivided 
into two main parts: one dealing with 
road motor vehicles, and the other with 
railcars. After a brief introduction des- 
cribing the state of the motor industry 
in Germany in 1938, the book describes 
new types of motors and motor lorries 
put into service on the State Railways in 
1937. Important chapters are devoted 
to the theory and description of the parts 
of petrol and diesel engines for motor 
vehicles, to the fuels and lubricants used, 
to descriptions of the brake gear and 
tests thereof, and to the question of 
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the great reduction in weight as compar- 
ed with rivetted bridges, and states that, 
for equal spans and loads, the saving 
may amount to as much as 23 per cent. 


Particular stress is laid on the simpli- 
city of the structures and their sober and 
vigourous appearance. 

The work abounds in photographs and — 
descriptions of multiple-span structures, — 
some of which were built when the mo- | 
tor ways were constructed and fall into — 
perfect harmony with the surrounding | 


country. | 
dis 1D 


pneumatic tyres: their failures, fitting! 
them and repairing them. The book also} 
includes the regulations on the mainten 
ance and repair of motor vehicles on th 
State Railways, as well as the new et | 
cial traffic regulations and those on roa 
signalling. 
The second part completes the report 
on the evolution of the railcar on the 
German State Railways, as given in the 
1937 issue, by describing the new types 
of railcars put into service in 1937. Thd 
most important chapter is that devoteq 
to a very complete study of the ‘raid 
missions now in use: mechanical, elec 
trical and hydraulic. The book ends wit 
a short memento of general terested F 


/ 
| 


To all railway engineers interested i 
the subject, this handbook drawn up i} 
collaboration with the specialists of t 
State Railways will prove a mine of i 
formation about the German practice 
regards road motor vehicles and railcar’ 

A. Gat 
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GREGORIO (Dott. Ing. Camillo de). — L’elevamento di pressione nelle locomotive ed i 
focolari (Increased locomotive boiler pressures. Locomotive fireboxes). — A pamphlet 
8 1/2 x 12 1/2 inches) of 6 pages, with 7 graphs. — Abstracted from L’Energia Termica, 
3rd March, 1938, number. — 1938, Milan, Presniata Tipografia Agraria di G. Castiglioni, 


7, via Stoppani. 


The paper by Dr. C. DE GREGORIO 
forms an interesting contribution to the 
problem of improving the steam locomo- 
tive of conventional type in order to in- 
crease its power. It commences with a 
thermodynamic study of boiler pressure 
increase, based on the efficiency curves 
of the ideal cycle and of the Rankin 
cycle, also the curve giving the ratio be- 
tween these two cycles in relation to 
boiler-pressure. Next is examined the 
variation in the production of steam per 
square metre of heating surface, also the 
variations in the power developed by the 
locomotive and in boiler efficiency, in 
relation to rate of combustion. The spe- 
cific maximum production of steam is, 
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In the October, 1937, number of the 
3ulletin, we announced the issue of a 
pecial supplement to the Review 
‘Science et Industrie, dealing with the oil 
ndustry and forming in some sort a 
liereface to the 2nd World Oil Congress 
aris, 1937). 

Science et Industrie has just issued a 
urther supplement giving details of re- 
ent progress in the industry, which is 
haracterised by great vitality and by 
apid and continuous development. 
| The supplement opens with a survey 
ff the conclusions arrived at by the Paris 
ongress, these being given by persons 
if note in the various sections of the Con- 
wress. This is followed by detailed expo- 
\tions of the more important questions 
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moreover, influenced by the firebox vo- 
lume in relation to the grate area, owing 
to the more or less perfect combustion; 
in this connection the results of tests ma- 
de at Altoona by the Pennsylvania Rail- 
road are shewn by a graph. 

The author then passes on to an exa- 
mination of the question of draught, and 
studies the relations between the rate of 
combustion, speed and power developed 
for locomotives of various types. The 
paper terminates with the question of 
using pulverised coal and liquid fuels in 
an ordinary firebox, by comparison, as 
regards liquid fuels, with their use in a 
diesel locomotive. 
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La technique des industries du pétrole [The Technique of the Oil Industry]. (Science et 
Industrie, Monthly Review; special issue) ]. One volume (10 x 12 1/2 inches), 192 pages, 
profusely illustrated. — 1938, Paris, 29, rue de Berri. 


on the agenda, among which the most 
cutstanding is the obtaining of motor 
spirits having a high octane index. Ex- 
tensive chapters are devoted to recent 
progress and present trends in the oil 
industry in the United States, the uses of 
butane and propane, the oil supply in 
France and the development of sources 
of supply, the position of the refining 
industry in France; a description of mo- 
dern equipment for the manufacture of 
motor fuels and questions of liquid fuel 
storage. 

This monograph constitutes, as will be 
seen, a new and valuable addition to the 
existing sources of information on the 
technique of this important branch of 


industry. 
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Bulletin, August 1938, pages 840 and 841. Article by E. Monier on « Welded 
cylinders for 2-8-2 locomotives, French National Railways Company ». 


Figures 12, 13 and 14 should be arranged as follows 
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Fig. 12, — Reinforced and eusseted connection 
between end of cylinder boxing and steam- 
chest. 
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Fig. 14. — Completed cylinder and ste 
chest, studded and tested hydraulical} 
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TRAILING END LEADING ENO 
Fig, 18. — Details of cylinder liner. 


